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INTRODUCTION 
ICRISAT Regional  Groundnut Program f o r  Sou thern  A f r i c a  was 
e s t a b l i s h e d  a t  t h e  C h i t e d z e  A g r i c u l t u r a l  Research S t a t i o n ,  
Lilongwe, Malawi, i n  J u l y  1982 i n  r e s p o n s e  t o  a  r e q u e s t  made by 
t h e  Sou thern  A f r i c a n  - Heads of governments a t  t h e i r  economic 
summit meet ing h e l d  i n  Lusaka, Zambia i n  A p r i l  1980, t o  p rov ide  
a s s i s t a n c e  i n  groundnut improvement i n  t h e  n i n e  Sou thern  A f r i c a n  
Development Coord ina t ion  Conference (SADCC) member c o u n t r i e s  -- 
Angola, Botswana, Lesotho,  Malawi, Mozambique, Swazi land,  
Tanzania ,  Zambia, and Zimbabwe. Malawi was chosen a s  a  b a s e  f o r  
t h e  r e g i o n a l  r e s e a r c h  u n i t  because  of t h e  importance of 
g roundnuts  i n  t h e  coun t ry  and t h e  w e l l  e s t a b l i s h e d  and c o n t i n u i n g  
r e s e a r c h  e f f o r t s  on groundnut.  
Malawi, Mozambique, Zambia, Tanzan ia ,  and Zimbabwe a r e  t h e  
most i m p o r t a n t  groundnut growing c o u n t r i e s  of t h e  r e g i o n  (FA0 
P r o d u c t i o n  Yearbook, 1980) .  Groundnuts a r e  n o t  grown i n  Lesotho.  
Most of t h e  groundnut c r o p  i n  t h e  r e g i o n  i s  grown by s m a l l - s c a l e  
f a r m e r s  and t h e  average y i e l d s  a r e  ex t remely  low (about  500 
kg/ha)  b u t  it h a s  been shown t h a t  y i e l d s  of over  4000 kg/ha can 
be o b t a i n e d  on r e s e a r c h  s t a t i o n s  and  by l a r g e  - s c a l e  commercial 
f a r m e r s  under good management. The p o t e n t i a l  f o r  i n c r e a s i n g  
y i e l d s  th rough  c r o p  improvement, and hence t h e  t o t a l  p r o d u c t i o n  
i n  t h e  r e g i o n ,  i s  v e r y  high.  
D i s e a s e s  a r e  c o n s i d e r e d  t o  be t h e  major c o n s t r a i n t s  of 
groundnut  p r o d u c t i o n  i n  a l l  t h e  SADCC c o u n t r i e s  e x c e p t  Botswana. 
The most economica l ly  i m p o r t a n t  d i s e a s e s  a r e  l e a f s p o t s  
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(- . . arachldlcola and Cercos&audium EZLEUXUUU) and 
r o s e t t e ,  an aph id  t r a n s m i t t e d  v i r u s  d i s e a s e .  
The ICRISAT Regional  Groundnut Program was s t a r t e d  i n  1982 
by Dr. S.N. Nigam t h e  P l a n t  Breeder  and, a s  t h e  P a t h o l o g i s t  
p o s t  had n o t  been f i l l e d ,  I was seconded from t h e  ICRISAT Center  
Groundnut Improvement Program t o  v i s i t  t h e  Regional  Program 
du r ing  t h e  1982/83 c ropping  season  f o r  a p e r i o d  of t h r e e  months 
(19 January  t o  25 A p r i l ,  1983) t o  a s s i s t  Dr. Nigam i n  t h e  
e v a l u a t i o n  of ICRISAT germplasm and t o  i n i t i a t e ,#  work on 
groundnut d i s e a s e s  i n  t h e  Program. 
2. OBJECTIVES 
*To make an assessment  of t h e  l a b o r a t o r y  and g l a s shouse  
f a c i l i t i e s  a l l o c a t e d  t o  t h e  u n i t  and t o  p repa re  purchase  o r d e r s  
f o r  equipment,  chemica ls ,  g l a s sware ,  s p a r e  p a r t s  e t c .  needed t o  
s e t  up an  e f f e c t i v e  p l a n t  pa thology  l a b o r a t o r y .  
*Evalua t ion  of ICRISAT and Malawi groundnut germplasm and 
breeding  l i n e s  f o r  r e s i s t a n c e  t o  f u n g a l  and v i r u s  d i s e a s e s .  
*To car ry-out  p r e l imina ry  d i s e a s e  su rveys  t o  a s s e s s  t h e  r e l a t i v e  
importance of v a r i o u s  d i s e a s e s  of groundnut  i n  Malawi. 
*To l o c a t e  a r e a s  f o r  p o s s i b l e  d i s e a s e  n u r s e r i e s  f o r  e v a l u a t i o n  of 
groundnut germplasm and breeding  l i n e s  f o r  d i s e a s e  r e s i s t a n c e .  
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*To v i s i t  o t h e r  SADCC c o u n t r i e s  t o  e s t a b l i s h  c o n t a c t s  w i t h  
s c i e n t i s t s  working on groundnuts  and t o  g e t  a c q u a i n t e d  w i t h  
r e s e a r c h  be ing  done t h e r e  on groundnut  d i s e a s e s .  
*To p rov ide  t r a i n i n g  i n  b a s i c  l a b o r a t o r y  and f i e l d  t e c h n i q u e s ,  
d i s e a s e  d i a g n o s i s ,  s c r e e n i n g  f o r  d i s e a s e  r e s i s t a n c e  e t c .  t o  
l o c a l l y  r e c r u i t e d  s t a f f .  
3 .  ABRIYALmMEETINGs WITB MALAWI MINISTRY QE - 
STAFF 
I reached  Lilongwe on 1 9 t h  J anua ry  1983 v i a  Harare .  Dr. 
Nigam met me a t  t h e  Kamuzu I n t e r n a t i o n a l  A i r p o r t .  Next day we 
v i s i t e d  t h e  Min i s t ry  of A g r i c u l t u r e .  Dr. J. T. Legg, Chief 
A g r i c u l t u r a l  Research O f f i c e r  was on l e a v e  i n  t h e  Uni ted  Kingdom. 
We met Dr. H.K. Mwandemere, Ag. Chief A g r i c u l t u r a l  Research 
O f f i c e r  and Mr. D. R.B. Manda, P r i n c i p a l  A g r i c u l t u r a l  Research 
O f f i c e r .  We drove t o  Chi tedze  A g r i c u l t u r a l  Research S t a t i o n  and 
met Mr. M.M. Chikonda, Ag. S t a t i o n  O f f i c e r .  He gave me some 
g e n e r a l  i n fo rma t ion  about  t h e  s t a t i o n  and t h e  r e s e a r c h  
a c t i v i t i e s .  
I was i n t roduced  t o  t h e  groundnut  s c i e n t i s t s ,  Mr. A . J .  
Chiyembekeza, Breeder ,  Mrs. P. Ngwira, P l a n t  P a t h o l o g i s t ,  and 
Mr. C.E. Mal i ro ,  Agronomist. We d i s c u s s e d  v a r i o u s  a s p e c t s  of 
groundnut  c u l t i v a t i o n  and t h e  major c o n s t r a i n t s  of groundnut  
p r o d u c t i o n  i n  Malawi. They reckon t h a t  r o s e t t e ,  e a r l y  l e a f s p o t  
a .  . . . 0 (- -), and r u s t  (w arachrdls) a r e  t h e  
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major d i s e a s e s  of groundnut i n  t h e  count ry .  They a r e  i n  favour  
of ICRISAT p a r t i c i p a t i o n  and c o n s i d e r  t h a t  b reed ing  f o r  
r e s i s t a n c e  t o  t h e s e  d i s e a s e s  would be a  g r e a t  h e l p  t o  t h e  f a rmer s  
i n  i n c r e a s i n g  groundnut p roduc t ion  i n  Malawi. Dr. Nigam 
a p p r i s e d  me of t h e  program a c t i v i t i e s  and t h e  c o l l a b o r a t i v e  
r e s e a r c h  work which he  had i n i t i a t e d  w i t h  t h e  s c i e n t i s t s  a t  t h e  
s t a t i o n .  
Ch i t edze  A g r i c u l t u r a l  Research S t a t i o n  is  l o c a t e d  16 km west 
of t h e  c i t y  of Lilongwe (Lat .  1 4 '  S,  Long. 33  45'E; a l t i t u d e  
1050 M above s e a )  The s t a t i o n  has  a  t o t a l  l a n d  a r e a  of 5 6 2  ha ,  
60% of which is of h igh  a r a b l e  p o t e n t i a l .  The Lilongwe p l a i n  i n  
which Ch i t edze  i s  l o c a t e d  h a s  a  t r o p i c a l  c o n t i n e n t a l  c l i m a t e  w i th  
a s i n g l e  r a i n y  season  from November t o  Apr i l .  Annual r a i n f a l l  
r anges  from 750 mm t o  875 mm w i t h  a  mean annual  a tmospher ic  
t e m p e r a t u r e  of 18  t o  21 C. The main c r o p s  of maize, groundnut ,  
and tobacco  a r e  grown i n  an  e i g h t - y e a r - r o t a t i o n  composed of fou r  
y e a r s  of c ropping  (maize, groundnut ,  tobacco)  and f o u r  y e a r s  
Rhodes g r a s s  l e y  (Anon.1982). Crops a r e  grown e s s e n t i a l l y  under 
r a i n f e d  c o n d i t i o n s ,  a s  t h e  i r r i g a t i o n  f a c i l i t i e s  on t h e  farm a r e  
l i m i t e d .  
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I have pu t  t o g e t h e r  t h e  fo l l owing  in fo rma t ion  on r e s e a r c h  on 
groundnut  i n  Malawi from d i s c u s s i o n s  w i t h  s c i e n t i s t s  i n  t h e  
m i n i s t r y  of a g r i c u l t u r e  and from c o n s i d e r a t i o n  of v a r i o u s  
p u b l i s h e d  pape r s  (Chiyembekeza, 1982; Gibbons and Mercer,  1972; 
Mercer,  1974; 1977; 1978 a  and 1978 b; Mughogho, 1968; 1969; 
S i b a l e  and Kisyombe, 1980.) 
Groundnut is one of t h e  most impor t an t  c r o p s  i n  Malawi. I t  
is mos t ly  grown a s  a  smal l -ho lder  c rop ,  bo th  f o r  food and f o r  
cash.  Groundnut i s  g e n e r a l l y  grown i n  t h e  a l t i t u d e  range of 
200-1500 m above s e a  l e v e l  w i t h  t h e  m a j o r i t y  i n  t h e  C e n t r a l  
Region (Lilongwe and Kasungu d i s t r i c t s )  a t  around 1200 m. 
Groundnut r anks  f o u r t h  i n  e x p o r t  v a l u e  a f t e r  tobacco ,  t e a  and 
s u g a r ,  it is s o l d  mainly f o r  c o n f e c t i o n a r y  purposes .  
Average y i e l d s  of groundnut i n  Malawi a r e  ex t remely  low ( 7 0 0  
kg/ha)  compared t o  t h e  y i e l d s  of over 2500 kg/ha ob t a ined  i n  t h e  
developed world.  The major c o n t r a i n t s  on groundnut  p roduc t ion  i n  
Malawi a r e  poor c r o p  management p r a c t i c e s ,  u n r e l i a b l e  r a i n f a l l ,  
and d i s e a s e s .  
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Four main c u l t i v a r s  a r e  grown i n  Malawi. a- i s  a  
long season  (140-150 days)  c u l t i v a r ,  a  runner  i n  growth h a b i t  
w i t h  dark  t a n  t e s t a .  Seeds a r e  bold and t h i s  c u l t i v a r  forms t h e  
b a s i s  of t h e  con fec t iona ry  e x p o r t  t r a d e .  I t  was in t roduced  from 
t h e  Eas t e rn  Province of Zambia and i s  recommended f o r  a l l  t h e  
p l a t e a u  a r e a s  of Malawi. It has  a  y i e l d  p o t e n t i a l  of over 4000 
kg/ha. It  i s  s u s c e p t i b l e  t o  e a r l y  l e a f s p o t  and r o s e t t e  d i s e a s e s .  
M a l i .  Pintar is a l s o  a  long season  (130-140 days)  c u l t i v a r .  I t  
h a s  a  sp read ing  bunch growth h a b i t  and h a s  medium l a r g e ,  red  and 
w h i t e  v a r i a g a t e d  seeds .  This  c u l t i v a r  was in t roduced  from 
B o l i v i a  v i a  A u s t r a l i a  and t h e n  Zambia. I t  i s  recommended f o r  
c u l t i v a t i o n  i n  t h e  Lakeshore and t h e  Upper S h i r e  Val ley  a reas .  
It  has  a  y i e l d  p o t e n t i a l  of over 3000 kg/ha. I t  is s u s c e p t i b l e  
t o  e a r l y  l e a f s p o t  and r o s e t t e .  BG 1 is  a  long  season  (130-140 
days)  sp read ing  bunch c u l t i v a r  of t h e  C a s t l e  Cary group, w i t h  
medium-large, r u s s e t  brown seeds .  Th i s  c u l t i v a r  was bred i n  
Malawi f o r  r e s i s t a n c e  t o  r o s e t t e  and is  recommended i n  a r e a s  of 
Thyolo and Mulanje d i s t r i c t s  where t h i s  d i s e a s e  i s  very s e r i o u s .  
It  s u s c e p t i b l e  t o  e a r l y  l e a f s p o t  and has  a  lower y i e l d  p o t e n t i a l  
t han  Chalimbana and Mani P i n t a r .  &limba is an  e a r l y  maturing 
(110-120 days)  Spanish bunch c u l t i v a r  wi th  sma l l ,  l i g h t  t a n  
seeds.  Th i s  c u l t i v a r  i s  recommended i n  a r e a s  of t h e  Chikwawa and 
Nsanje d i s t r i c t s  of t h e  lower S h i r e  Val ley .  It  was in t roduced  
from t h e  Gambia and i s  s u s c e p t i b l e  t o  e a r l y  l e a f s p o t  and r o s e t t e  
d i s e a s e s .  Areas of groundnut c u l t i v a t i o n  and t h e  c u l t i v a r s  grown 
i n  Malawi a r e  shown i n  F igu re  1. Other promising c u l t i v a r s  a r e  E 
879/6 /4  and SAC 58. 
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R o s e t t e  and e a r l y  l e a f s p o t  a r e  cons ide red  t o  be t h e  most 
impor t an t  d i s e a s e s  of groundnut i n  Malawi. L a t e  l e a f s p o t  
(- . . -1 and r u s t  normal ly  occur  towards 
m a t u r i t y  of t h e  c r o p  and a r e  n o t  economica l ly  impor t an t  i n  t h e  
c e n t r a l  r eg ion  where most of t h e  groundnut  c r o p  is grown. 
However, i n  t h e  sou the rn  and n o r t h e r n  r e g i o n s  of Malawi, l a t e  
l e a f s p o t  and r u s t  cause  s e v e r e  damage t o  t h e  crop.  Other 
d i s e a s e s  such a s  Phoma l e a f s p o t s ,  Lep tosphae ru l ina  s co rch  and 
pepper  s p o t s ,  crown r o t ,  wilts and pod r o t s  occur  i n  Malawi b u t  
t h e y  a r e  n o t  economical ly  impor tan t  on a  n a t i o n a l  b a s i s .  
Research on f u n g i c i d e  c o n t r o l  of groundnut  d i s e a s e s  had been 
c a r r i e d  ou t  f o r  s e v e r a l  y e a r s  i n  Malawi and a  number of c o n t a c t  
and s y s t e m i c  f u n g i c i d e s  have been e v a l u a t e d .  Sulphur  d u s t  was 
recommended f o r  c o n t r o l  of l e a f s p o t s  i n  t h e  p a s t .  With t h e  
advent  of rust  i n  1974/75 season ,  more new f u n g i c i d e s  were 
e v a l u a t e d  and t h e  c o n t a c t  f u n g i c i d e  Daconi l  2787 is now 
recommended f o r  t h e  c o n t r o l  of bo th  l e a f s p o t s  and r u s t .  
A number of c u l t u r a l  p r c t i c e s  l i k e  e a r l y  p l a n t i n g ,  c l o s e  
spac ing  and maintenance of optimum p l a n t  s t a n d  have been 
recommended f o r  minimizing t h e  i n c i d e n c e  of r o s e t t e .  
Breeding f o r  r e s i s t a n c e  t o  e a r l y  l e a f s p o t  and r o s e t t e  is 
g a i n i n g  importance i n  Malawi. A number of h igh  y i e l d i n g  
v a r i e t i e s  w i t h  r e s i s t a n c e  t o  r o s e t t e  (e.g. t h e  RRI and RG 1 
d e r i v a t i v e s )  have been developed and a r e  i n  t h e  f i n a l  s t a g e  of 
e v a l u a t i o n .  Res i s t ance  t o  e a r l y  l e a f s p o t  is l a g g i n g  behind 
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because of t h e  l a c k  of a p p r e c i a b l e  l e v e l s  of r e s i s t a n c e  t o  t h i s  
d i s e a s e  i n  t h e  a v a i l a b l e  germplasm. Malawi s c i e n t i s t s  a r e  very  
keen on c o l l a b o r a t i n g  wi th  ICRISAT i n  t h i s  regard .  
I n  g e n e r a l ,  i n s e c t  p e s t s  a r e  n o t  c o n s i d e r e d  t o  be 
economica l ly  impor tan t  i n  Malawi. &hi.,$. is i s  more 
impor tan t  a s  a  v e c t o r  of r o s e t t e  d i s e a s e  t h a n  a s  a  d i r e c t  damage 
p e s t .  Te rmi t e s  cause s e r i o u s  damage t o  t h e  c r o p  i n  some a r e a s .  
W i l t  ( a e t i o l o g y  n o t  known) of groundnut  is g a i n i n g  impor tance  i n  
p a r t s  of Malawi. 
During t h e  f i r s t  few days of my s t a y  i n  Malawi w i t h  t h e  h e l p  
of Mrs. Ngwira I a s s e s s e d  t h e  l a b o r a t o r y  f a c i l i t i e s  a l l o c a t e d  t o  
ICRISAT groundnut program by t h e  M i n i s t r y  of A g r i c u l t u r e .  Three 
o f f  i c e  rooms f o r  b r eede r ,  p a t h o l o g i s t  and s e c r e t a r y ,  and two 
l a b o r a t o r i e s  a r e  a l l o c a t e d  t o  t h e  program. There a r e  no c r o p  
work a r e a  or  s t o r a g e  f a c i l i t i e s  a t  p r e s e n t .  There is no 
g l a s shouse  fo rma l ly  a l l o c a t e d  t o  t h e  program, however, t h e  
a v a i l a b l e  g l a s shouse  f a c i l i t i e s  a t  t h e  r e s e a r c h  s t a t i o n  a r e  being 
sha red  w i t h  o t h e r  s c i e n t i s t s .  The g l a s s h o u s e s  a r e  v e r y  sma l l  bu t  
u s e f u l  f o r  pa thology/v i ro logy  and breeding  r e s e a r c h  work. With 
some m o d i f i c a t i o n  they  could  a l s o  be used f o r  r e a r i n g  a p h i d s  f o r  
r o s e t t e  r e s i s t a n c e  s c r een ing  work. The pa thology  l a b o r a t o r y  
a l l o c a t e d  t o  t h e  program is reasonab ly  s p a c i o u s  b u t  poor ly  
equipped. The g e n e r a l  pathology l a b o r a t o r y  a t  t h e  s t a t i o n  is 
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w e l l  equipped wi th  a l l  b a s i c  requi rements  f o r  r e s e a r c h  on fungal  
d i s e a s e s  ( n o t  f o r  v i r u s  d i s e a s e s ) .  I have p repa red  l i s t s  of 
equipment,  g lassware ,  and chemicals  r equ i r ed  t o  i n i t i a t e  
pathology work i n  t h e  program. Dr. Nigam c a r r i e d  t h e  l i s t s  t o  
Hyderabad dur ing  h i s  v i s i t  i n  February 1983 and d i s c u s s e d  them 
wi th  Drs. C.R. Jackson,  D i rec to r  ( I n t e r n a t i o n a l  Coope ra t ion ) ,  
D. McDonald, Program Leader (Groundnut) ,  and D.V.R. Reddy, 
P r i n c i p a l  V i r o l o g i s t ,  keeping i n  mind t h e  a v a i l a b l e  funds  f o r  
purchase of equipment f o r  t h e  program. Af te r  a few a d d i t i o n s  and 
d e l e t i o n s  t h e  purchase o r d e r s  a r e  now being processed .  
I n v e s t i g a t i o n s  were c a r r i e d  o u t  i n  c o l l a b o r a t i o n  w i t h  
s c i e n t i s t s  i n  t h e  Minis t ry  of A g r i c u l t u r e  on v a r i o u s  a s p e c t s  of 
funga l  and v i r u s  d i s e a s e s  of groundnut and t h e  r e s u l t s  ob ta ined  
a r e  p re sen ted  below. 
. . 
Ear ly  l e a f s p o t  (~~~ arjachldlcola Hor i. 
La te  l e a f s p o t  ( ~ e ~ : c o S ~ ~ d i J b m  (Berk & Curt . )  
Deightonl . 
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Both l e a f s p o t s  a r e  p r e s e n t  th roughout  Malawi wherever 
g roundnu t sa re  grown, b u t ,  e a r l y  l e a f s p o t  i s  t h e  more dominant and 
d e s t r u c t i v e .  Leafspot  d i s e a s e  symptoms a r e  much i n f l u e n c e d  by 
h o s t  genotype and environmental  f a c t o r s .  The co lou r  of t h e  
l e s i o n  on t h e  a b a x i a l  l e a f l e t  s u r f a c e r  l i g h t  brown f o r  C, 
. . arachldlcola and b lack  f o r  C. -, and d i s t r i b u t i o n  of 
f r u i t i n g  s t r u c t u r e s ,  on upper s u r f a c e  of t h e  l e s i o n s  f o r  C 
. . arachldlcola and lower s u r f a c e  of t h e  l e s i o n s  f o r  C. -, 
a r e  u s e f u l  c h a r a c t e r s  f o r  d i s t i n g u i s h i n g  between t h e  two 
l e a f s p o t s  i n  t h e  f i e l d .  In  a d d i t i o n  t o  caus ing  l e a f s p o t s ,  t h e  
two pa thogens  a l s o  produce l e s i o n s  on p e t i o l e s ,  stems and pegs. 
Yie ld  l o s s e s  from l e a f s p o t s  a r e  e s t i m a t e d  t o  be h i g h  (up t o  50%)  
and v a r y  from year  t o  year  and by c u l t i v a r  and l o c a t i o n .  
Research h a s  been c a r r i e d  o u t  f o r  s e v e r a l  y e a r s  i n  Malawi on 
c o n t r o l  of l e a f s p o t s  by f u n g i c i d e s  and on methods of f u n g i c i d e  
a p p l i c a t i o n .  Sulphur d u s t  and benz imidazole  compounds were f i r s t  
recommended bu t ,  i n  t h e  l i g h t  of r e c e n t  i n v e s t i g a t i o n s ,  Daconi l  
2787 i s  now being recommended i n  Malawi. Crop r o t a t i o n  and 
removal of vo lun tee r  p l a n t s  and 'ground keepe r s '  is recommended 
t o  f a r m e r s  f o r  reducing primary d i s e a s e  inoculum l e v e l s .  A t  t h e  
p r e s e n t  time t h e r e  is  no ag ronomica l ly  a c c e p t a b l e  groundnut 
c u l t i v a r  wi th  r e s i s t a n c e  t o  e a r l y  l e a f s p o t ,  a l though an 
i n t e r s p e c i f i c  h y b r i d i z a t i o n  program aimed a t  t h e  t r a n s f e r  of 
r e s i s t a n c e  from wi ld  &.a&& s p e c i e s  i n t o  t h e  c u l t i v a t e d  
groundnut  was i n i t i a t e d  i n  1968. 
Search fpE w: It  h a s  been sugges t ed  t h a t  l e a f s p o t  
pa thogens  of groundnut p e r p e t u a t e  from season  t o  season  i n  
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i n f e c t e d  c r o p  d e b r i s  a s  p e r f e c t  (-1 s t a g e s .  I have 
examined over  200 i n f e c t e d  f a l l e n  l e a v e s  c o l l e c t e d  from t h e  
ground below p l a n t s  a t  v a r i o u s  i n t e r v a l s  du r ing  t h e  c r o p  season  
bu t  no p e r f e c t  s t a g e  was found. S p e c i e s  of Alternaria, 
&qoe r a i l l u s ,  I FvsariUm, 
I and were commonly observed 
c o l o n i z i n g  t h e  l e a f  d e b r i s .  Although s t a g e s  of 
bo th  l e a f s p o t  f u n g i  of groundnut have been d e s c r i b e d  by J e n k i n s  
(19381, t h e r e  is  no f u r t h e r  ev idence  of occur rence  of t h e s e  
s t a g e s  from any p a r t  of t h e  world. A t  p r e s e n t  we do n o t  have any 
expe r imen ta l  ev idence  on t h e  r o l e  of p e r f e c t  s t a g e s  i n  t h e  
p e r p e t u a t i o n  of l e a f s p o t  pathogens.  
Search fpy hosts: Groundnut l e a f s p o t  pa thogens  a r e  
known t o  i n f e c t  s e v e r a l  s p e c i e s  w i t h i n  t h e  genus &,&=his. Mercer 
(1977) r e p o r t e d  t h e  occur rence  of L arachldlco . . la on groundbeans 
(VoandZb -1 i n  t h e  Southern  Region of Malawi. 
However, no in format ion  was provided  i n  h i s  p u b l i c a t i o n  on 
i n o c u l a t i o n  t e s t s .  I examined groundbeans grown a t  Chi tedze  
s t a t i o n  du r ing  t h e  1982-83 c r o p  season  bu t  d i d  n o t  f i n d  any 
. . l e s i o n s  of L -a on them. I n o c u l a t i o n  s t u d i e s  were 
a l s o  c a r r i e d - o u t  i n  t h e  g lasshouse .  Forty-day-old groundbean 
p l a n t s  were r a i s e d  i n  t h e  g l a s shouse  and i n o c u l a t e d  w i t h  a  
c o n i d i a l  su spens ion  (approximate ly  100,000 con id i a /ml )  of L 
p r a c h u c o l a  m u l t i p l i e d  on roo t ed  de tached  l e a v e s  of groundnut 
(CV. Malimba). P l a n t s  were incuba ted  a t  h igh  r e l a t i v e  humidi ty  
f o r  two days  i n  po ly thene  chambers and t h e n  t r a n s f e r r e d  t o  
g l a s shouse  benches. No symptoms of L were 
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observed even a f t e r  30 days of i ncuba t ion .  Groundnut (cv. 
Malimba) p l a n t s  i n o c u l a t e d  and incubated  i n  a  s i m i l a r  way 
developed s e v e r e  L . . d i s e a s e .  
mimhlxty . a af !XxsosDora camsens &Q in- aroundnuL: 
CCZXXSS.gQU ~~~I is a  p a r a s i t e  of s e v e r a l  leguminous c rops .  
The fungus h a s  a l s o  been r epo r t ed  a s s o c i a t e d  w i t h  l e s i o n s  of II, 
c o l a  and w Z S ! 2  i n  N ige r i a  (McDonald, 1966 
p e r s o n a l  communication t o  Jackson and B e l l ,  1969) .  I t  was a l s o  
observed i n  a very  few c a s e s  t o  be a s s o c i a t e d  w i t h  l e s i o n s  of f, 
- s  a t  I C R I S A T  c e n t e r ,  Hyderabad, Ind i a .  However, t h e  
i n f e c t i v i t y  of t h e  fungus on h e a l t h y  groundnut l e a v e s  was n o t  
examined. 
The c o n i d i a  of C . c a n e s c a ~ ,  and Wchldicola 
a r e  shown i n  f i g u r e  2. 
G.excospora canescens  was observed on groundbean (Voandzcig 
S - m ) ,  cowpea ( Y i g . ~  u a u i c u l a t a )  and beans (phaseo lus  
yulguhi)  a t  Chi tedze  caus ing  a p p r e c i a b l e  damage t o  t h e  f o l i a g e .  
It  was a l s o  observed a s s o c i a t e d  w i t h  l e s i o n s  of G m W  
on groundnut l e a v e s  and on decaying l e a v e s  of groundnut.  Leaves 
of groundbeans (cv. S e l e c t i o n  43/11, cowpea (cv. Sudan) and 
beans (cv,  Nasaka) i n f e c t e d  w i t h  L saus&as were c o l l e c t e d  
from t h e  f i e l d ,  washed i n  running t a p  water  and incubated  f o r  two 
day a t  h igh  r e l a t i v e  humidity i n  p l a s t i c .  t r a y s .  Conidia  were 
c o l l e c t e d  by washing t h e  s p o r u l a t i n g  l e s i o n  s u r f a c e  w i t h  a f i n e  
Fig. 2 : Coni di a o f  Cercosporfdium p e r s o n a t t m ,  (A) , 
Cercospora arachidicoZa ( B ) ,  and C. canescens ( C ) .  
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jet  of d i s t i l l e d  water c o n t a i n i n g  a  t r a c e  of Tween 80 and 
i n o c u l a t e d  o n t o  t h e  s u r f a c e s  of h e a l t h y  de tached  r o o t e d  groundnut 
l e a v e s  i n  a p l a s t i c  t r a y  ( fo l l owing  t h e  de tached  l e a f  t echnique  
developed a t  t h e  ICRISAT Center ,  Hyderabad, I n d i a ) .  Groundnut 
(CV.  Malimba) l e a v e s  i n f e c t e d  w i t h  C. . , having C, 
canascens a l s o  on t h e  l e s i o n s  were c o l l e c t e d  from t h e  f i e l d  and 
incuba t ed  a t  h igh  r e l a t i v e  humidi ty  f o r  two days.  Conid ia  of C, 
conescens were c o l l e c t e d  from t h e  l e s i o n s  of L m m  
w i t h  a  f i n e  need le  t o  min in i ze  contamina t ion  by c o n i d i a  of L 
. . 
u a c h i d l c Q  and i n o c u l a t e d  o n t o  t h e  s u r f a c e s  of h e a l t h y  de tached  
groundnut  l eaves .  Ten l e a v e s  were i n o c u l a t e d  w i t h  each i s o l a t e  
of L and i n o c u l a t i o n  t e s t s  were r epea t ed  twice .  
Leaves were observed u n t i l  25 days  a f t e r  i n o c u l a t i o n  but  no 
d i s e a s e  development was observed. These r e s u l t s  c l e a r l y  show 
t h a t  L m s c e f l s  i s  no t  pa thogenic  t o  groundnut  bu t  may be 
a s s o c i a t e d  wi th  e a r l y  l e a f s p o t  l e s i o n s  of groundnut ,  p robably  a s  
a  saprophyte .  
%re& far resistance ItP CercosDora arachlLdlcola . , : A t  t h e  
Ch i t edze  A g r i c u l t u r a l  Research S t a t i o n  t h e  occur rence  of e a r l y  
l e a f s p o t  is uniform and t h e  d i s e a s e  r e g u l a r l y  r eaches  epidemic 
p r o p o r t i o n s .  Th i s  p e r m i t s  meaningful  f i e l d  e v a l u a t i o n  of 
groundnut germplasm and breeding  m a t e r i a l  f o r  r e s i s t a n c e  t o  t h e  
d i s e a s e .  La t e  l e a f s p o t  i s  much l e s s  common and d i s e a s e  l e v e l s  
a r e  n o t  normally high enough t o  permi t  meaningful  r e s i s t a n c e  
Screening.  Number of germplasm and breeding  l i n e s  e v a l u a t e d  f o r  
. . 
r e s i s t a n c e  t o  arachldlcola were a s  f ~ l l o w s :  
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1. Germplasm - ICRISAT 
2. Germplasm - Malawi 
3 .  Breeding l i n e s  (Rust and l a t e  l e a f s p o t )  
4 .  Breeding l i n e s  (High y i e l d  and q u a l i t y )  
5. Breeding l i n e s  ( E a r l i n e s s )  
6 .  ICGS l i n e s  
To ta l  
A l l  germplasm l i n e s  were grown i n  u n r e p l i c a t e d  rows of 6 m 
long .  Most of t h e  breeding l i n e s  were grown i n  un rep l i ca t ed  
p l o t s  however, t h e  number of rows v a r i e d  from 2 t o  1 4 .  The rows 
were 60 cm a p a r t  and seed t o  seed d i s t a n c e  was 10 or 15  or 20 cm 
depending on t h e  growth h a b i t .  Yield t r i a l s  were p lan ted  i n  
randomised block and l a t t i c e  d e s i g n s  wi th  a t  l e a s t  t h r e e  
r e p l i c a t i o n s .  A l l  genotypes were eva lua t ed  f o r  t h e i r  r e a c t i o n  t o  
L a r a c h l d l c o l g  . . under n a t u r a l  d i s e a s e  p r e s s u r e  some 10 days 
b e f o r e  h a r v e s t  using t h e  9 - p o i n t  s c a l e  (11 no d i s e a s e ,  and 9= 
e x t e n s i v e  damage t o  t h e  f o l i a g e ) .  Percentage  d e f o l i a t i o n  was 
e s t ima ted  on c e n t r a l  s tems of f i v e  p l a n t s  per p l o t  using 
schemat ic  diagrams d e p i c t i n g  known pe rcen tages  of l e a f l e t s  l o s t .  
I n  some c a s e s ,  though d e f o l i a t i o n  was s e v e r e ,  t h e  l e s i o n s  on t h e  
remaining l e a f l e t s  were t i n y  and s p o r u l a t i o n  was extremely poor. 
I n  one case  t h e r e  was on ly  s l i g h t  d e f o l i a t i o n  but  t h e  l e s i o n s  on 
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a t t a c h e d  l e a f l e t s  were l a r g e  and wi th  p ro fuse  s p o r u l a t i o n .  I n  
such c a s e s ,  t h e  genotypes were f u r t h e r  eva lua t ed  by measuring t h e  
fo l lowing  parameters:  
L n f s L h n  h e w % :  T o t a l  number of l e s i o n s  on f i v e  
randomly s e l e c t e d  l e a v e s  per  e n t r y  were counted. Leaf a r e a s  
were e s t ima ted  by comparison w i t h  diagrams of l e a v e s  of 
known a r e a s .  I n f e c t i o n  f r e q u e n c i e s  were expressed  a s  number 
of les ions/cm2 l e a f  a rea .  
Lesion d i a m e t e ~ :  Measurement was made of t h e  d i ame te r s  of 
1 0  l e s i o n s  on each of f i v e  l e a f l e t s  randomly s e l e c t e d  from 
each genotype. 
S ~ o r u l a t i o n :  Five l e a v e s  were c o l l e c t e d  from each genotype 
and incubated  on moist  f i l t e r  paper i n  p l a s t i c  t r a y s  a t  20  
t o  30 C under cont inuous  i l l u m i n a t i o n  f o r  2 days.  Lesions 
were then  examined under a s t e r e o  microscope and t h e  degree 
of s p o r u l a t i o n  was scored  on a  5 - p o i n t  scale  ( l = n o  
s p o r u l a t i o n  and 5=extens ive  s p o r u l a t i o n ) .  
The r e s u l t s  of s c reen ing  of germplasm and breeding l i n e s  f o r  
. . 
r e s i s t a n c e  t o  C. W d l c U  a r e  p re sen ted  i n  Appendices I ,  I1 
and I V .  Most of t h e  germplasm and breeding l i n e s  showed 
(Fly 3A 
e x t e n s i v e  d e f o l i a t i o n  (70 t o  100%) due t o  G u. h 
However, some germplasm and breeding  l i n e s  had l e s s  d e f o l i a t i o n ,  
lower i n f e c t i o n  frequency,  sma l l e r  l e s i o n  a r e a s  and poorer  
s p o r u l a t i o n .  None of t h e  e n t r i e s  combined a l l  f a c t o r s  f o r  
Page 1 8  
r e s i s t a n c e .  For example,  I C G  8529 showed heavy d e f o l i a t i o n  ( 8 0 % )  
and  h i g h  i n f e c t i o n  f r e q u e n c y  (20.5 l e s i o n s / c m  s q u a r e )  b u t  had 
o n l y  small l e s i o n s  (2.5 mrn d i a m e t e r )  w i t h  s p a r s e  s p o r u l a t i o n  (1.5 
(Fiy 3 
s p o r u l a t i o n  s c o r e ) .  On t h e  o t h e r  hand, a  b r e e d i n g  l i n e ,  (TG3 x  
I\ 
NC Ac 17090)  F2-B2-Bl-B2-Bl-B1, showed r e d u c e d  d e f o l i a t i o n  ( 5 5 % )  
(Fig,3c) 
compared w i t h  s u s c e p t i b l e  c h e c k ,  b u t  l e s i o n  d i a m e t e r s  and 
s p o r u l a t i o n  were  comparable  t o  t h o s e  of s u s c e p t i b l e  c u l t i v a r s  
( T a b l e  1) .  There  i s  a n  i n d i c a t i o n  t h a t  t h e s e  r e s i s t a n c e  
components  a r e  governed  by independen t  g e n e s  and  may be o p e r a t i n g  
i n d e p e n d e n t l y .  But p o s s i b i l i t i e s  e x i s t  t o  b r i n g  a l l  t h e s e  
components  of r e s i s t a n c e  t o g e t h e r  i n  one geno type  by u s e  of t h e  
c o n v e r g e n t  c r o s s i n g  method. 
h *'- 
t' 





o K a 
Z * r  W 
3 U 
x o m  
.c 3 
m m m  
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 able 1. R e a c t i o n  of s i x  g roundnu t  g e n o t y p e s  t o  
C e r c o s ~ m  . . 
Components of r e s i s t a n c e  
D e f o l i a t i o n  I n f e c t i o n  L e s i o n  
Genotype ( % I  f r e q u e n c y  d i a m e t e r  S p o r u l a t i o n  
( L e s i o n s /  (nun) 
cm 1 
----------------------------------------------------*------------------- 
ICG 5216 80 15.1 2.0 1 .8  
ICG 8528 8 5 19 .2  2.2 2.0 
ICG 8529 8 0 20.5 2 .5  1 .5  
(TG 3 x NC Ac 17090)  55 2.3 9.0 5.0 
F2-B2-Bl-B2-Bl-B1 
( N C  Ac 17133-RF x 90 1 .2  9.2 5.0 
TW 2)  F2-B-B1 
Chalimbana ( c h e c k )  85 3.0 8 .5  5.0 
-_ _____________-___----------------------------------------------------- 
Studies QI l  disease K o a r e s s :  Development of C. 
. . axachldlcola was s tud ied  on 40 groundnut genotypes ( r e s i s t a n t  t o  
r u s t  and/or  l a t e  l e a f s p o t  a t  ICRISAT Center ,  Hyderabad, p lus  G. 
math r e s i s t a n t  l i n e s  r epo r t ed  from t h e  USA) during t h e  
c rop  season. A l l  genotypes were grown i n  un rep l i ca t ed  rows of 6m 
long. Five p l a n t s  were s e l e c t e d  a t  random f o r  each genotypes and 
l a b e l l e d .  Their  main stems were a s se s sed  f o r  percentage 
d e f o l i a t i o n  and f o r  t h e  percentages  of t h e  a r e a  of remained 
l e a v e s  des t royed  by C. arachldlco . . La a t  60, 75, 90, 105 and 120 
days a f t e r  p l an t ing .  The percentage d e f o l i a t i o n  was c a l c u l a t e d  
a f t e r  count ing absc i s sed  and r e t a i n e d  l e a f l e t s .  The a r e a s  of 
r e t a i n e d  l e a v e s  damaged by . were es t imated  by 
comparison of each mainstem l e a f  w i t h  diagrams dep ic t ing  l e a v e s  
wi th  known percentages of t h e i r  a r e a s  a f f e c t e d .  The percentage 
d e f o l i a t i o n  ( A )  and t h e  es t imated  percentages  of l e a f  a r ea  
damaged by C. (B) and were used t o  c a l c u l a t e  t h e  
remaining green l e a f  ( R G L )  percentage a t  d i f f e r e n t  days a f t e r  
p l a n t i n g  using t h e  formula : 
RGL = (100-A)-[ (100-A) x B/1001 
The r e s u l t s  a r e  presented i n  Appendix 111. There were 
s i g n i f i c a n t  v a r i e t a l  d i f f e r e n c e s  i n  d e f o l i a t i o n ,  l ea f  a r ea  damage 
and percentage  r e t a i n e d  green l e a f .  Most of t h e  genotypes tended 
t o  d e f o l i a t e  a t  an e a r l y  s t a g e  i n  development, however, t h e  
genotypes PI 393516, NC Ac 17133-RF, C.No.45-23, NC Ac 17132 and 
Krap.St.16 showed l e s s  d e f o l i a t i o n  e s p e c i a l l y  dur ing  t h e  e a r l y  
s t a g e s  of c rop  development (Appendix I11 and Figure  4 ) .  
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Fig.4: Percentage defoliation of four groundnut genotypes a t  
different growth stages. 
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I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  genotypes  NC 3033, PI 270806, 
P I  259747 and PI 350680 which were r e p o r t e d  t o  be r e s i s t a n t  t o  
Larachldlcola . . i n  t h e  USA were found t o  be h i g h l y  s u s c e p t i b l e  t o  
e a r l y  l e a f s p o t  i n  f i e l d  s c r e e n i n g  t r i a l s  a t  Chitedze.  There was 
no confus ion  i n  t h e  i d e n t i t y  of t h e s e  germplasm l i n e s  a s  I 
checked such b o t a n i c a l  c h a r a c t e r s  a s  pod shape,  k e r n a l  c o l o u r ,  
branching h a b i t ,  f lower  colour  and stem co lour  and compared them 
w i t h  t h e  germplasm records  a t  ICRISAT Cent re ,  Hyderabad. The 
v a r i a t i o n  i n  r e a c t i o n  of t h e s e  genotypes  t o  L arachldlcola . . 
between t h e  two l o c a t i o n s ,  Malawi and t h e  USA, may be due t o  
occur rence  of more v i r u l e n t  s t r a i n ( s 1  of G i n  
Malawi. The d i f f e r e n c e s  appear t o  be t o o  l a r g e  t o  be a t t r i b u t e d  
on ly  t o  genotype x pathogen x environment i n t e r a c t i o n s .  Disease  
inoculum has been s e n t  t o  coopera t ing  s c i e n t i s t s  a t  ~ r n p e r i a l  
Col lege ,  U n i v e r s i t y  of London, t o  be compared w i t h  i s o l a t e s  from 
t h e  USA f o r  p a t h o g e n i c i t y  on a  range of groundnut genotypes.  
It i s  extremely important  t o  e v a l u a t e  a l l  a v a i l a b l e  
germplasm and breeding l i n e s ,  and e s p e c i a l l y  i n t e r s p e c i f i c  hybr id  
d e r i v a t i v e s ,  f o r  r e s i s t a n c e  t o  L ua.ck&h& i n  Malawi. 
P r e v i o u s l y  unimportant o u t s i d e  t h e  Americas, l e a f  r u s t  is  
now of economic importance i n  a lmost  a l l  groundnut growing a r e a s  
of t h e  world. ~ u s t  was f i r s t  observed i n  Malawi i n  t h e  1974/75 
Crop season. The d i s e a s e  is  n o t  cons idered  t o  be economical ly  
impor tan t  i n  t h e  major groundnut growing C e n t r a l  P l a i n  of Malawi 
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a s  t h e  c rop  i n  t h i s  a r e a  has  on ly  been a t t a c k e d  l a t e  i n  t h e  
growing season. However, s e v e r e  ou tbreaks  of r u s t  have occurred 
i n  t h e  Karonga, C h i t i p a ,  Ngabu, S h i r e  v a l l e y  and Lakeshore  a r e a s  
of t h e  country .  I n  t h e s e  a r e a s  y i e l d  l o s s e s  from r u s t  can be 
s u b s t a n t i a l  and damage i s  p a r t i c u l a r l y  s e v e r e  when t h e  c r o p  is  
a t t a c k e d  by both  r u s t  and l e a f s p o t s .  F o l i a r  d i s e a s e s  c o n t r o l  
recommendations i n  Malawi have had t o  be modif ied a s  many of t h e  
f u n g i c i d e s  which were recommended f o r  c o n t r o l  of l e a f s p o t s  do no t  
c o n t r o l  r u s t .  A c o n t a c t  f u n g i c i d e ,  Daconi l  2787  is now being 
recommended f o r  c o n t r o l  of both r u s t  and l e a f s p o t s  i n  Malawi. 
I have examined many groundnut l e a v e s  i n f e c t e d  w i t h  r u s t  
from d i f f e r e n t  p a r t s  of Malawi but have found only 
u r e d i n i o s p o r e s .  Rust p u s t u l e s  were found t o  be commonly invaded 
by a  s p e c i e s  of LlaxUa. 
A s  t h e  r u s t  d i s e a s e  p r e s s u r e  was n o t  h igh a t  t h e  Chi tedze 
A g r i c u l t u r a l  Research S t a t i o n ,  t h e  germplasm and breed ing  l i n e s  
were n o t  e v a l u a t e d  f o r  r e s i s t a n c e  t o  t h i s  d i s e a s e .  Rust  is  a  
s e r i o u s  problem on groundnuts i n  o t h e r  c o u n t r i e s  of sou thern  
A f r i c a ( e . g .  Mozambique and Tanzania) .  A s  t h e  ICRISAT program 
has  a  r e g i o n a l  mandate, it i s  important  t o  advance and e v a l u a t e  
t h e  breeding m a t e r i a l  generated a t  ICRISAT Cent re  f o r  r e a c t i o n  t o  
r u s t .  Th i s  can probably be done i n  Karonga, Salima o r  Ngabu 
a r e a s  of Malawi where r u s t  occurs  i n  epidemic p r o p o r t i o n s .  It  is 
n o t  a d v i s a b l e  t o  develop any r u s t  n u r s e r i e s  a t  t h e  Chi tedze 
A g r i c u l t u r a l  Research S t a t i o n ,  where t h e  emphasis shou ld  be on 
e v a l u a t i n g  germplasm and breeding l i n e s  f o r  r e s i s t a n c e  t o  
GaudUuQh . .  and r o s e t t e .  
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The d isease  is charac te r ized  by two d i s t i n c t  symptoms and is  
confined t o  the  leaves.  Symptoms of pepper spot  appear a s  dark 
brown t o  black l e s i o n s ,  usual ly l e s s  than 1 mm i n  diameter,  
i r r e g u l a r  t o  c i r c u l a r ,  and occasional ly depressed. Discre te  
l e s i o n s  over t he  l e a f l e t  a r e  v i s i b l e  from both s i d e s  of the  
l e a f l e t ,  however, l e s ions  on t h e  adaxia l  s ide  appear more 
f requent ly .  Lesions do not rap id ly  en large  with age. When 
abundant, they tend t o  coalesce giving t h e  l e a f l e t  su r f ac  a  
ne t t ed  appearance. In such cases  l e a f l e t s  soon d i e  and 
production of numerous ascocarps ( p e r i t h e c i a )  occur i n  nec ro t i c  
a r e a s  of abscised l e a f l e t s .  
Leaf scorch symptoms f requent ly  develop from the  t i p s  UL 
l e a f l e t s ,  forming a  wedge shaped l e s i o n  with a  br ight  yellow zone 
along the  periphery of the  advancing margin of t he  l e s ion .  The 
n e c r o t i c  t i s s u e  becomes dark brown and tends  t o  fragmentt along 
the  l e a f l e t  margins, present ing a  t a t t e r e d  appearance. Ascocarps 
of t he  fungus a r e  abundant i n  t h e  dead t i s s u e  (Jackson and Bel l .  
1969) .  
Pepper spot  d i sease  was occas iona l ly  observed a t  t he  
Chitedze Agr icu l tura l  Research S ta t ion .  Symptoms were s imi l a r  t o  
t h a t  reported i n  t h e  l i t e r a t u r e .  Leaf scorch was commonly 
observed but was not causing apprec iab le  damage t o  t h e  crop. The 
Commonest form of l ea f  scorch symptom was a  ' v '  shaped wedge a t  
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t h e  end of t h e  mid-rib or  on t h e  margins of t h e  l e a f l e t s .  
Leafspo t s  caused by C. arachidlma were commonly p r e s e n t  on t h e  
n e c r o t i c  a r e a s  of t h e  l e a f l e t .  A t  l a t e r  s t a g e s ,  symptoms of f ,  
a r a c h i d i c o h  were masked due t o  t h e  presence of f u n g i  such a s  
EhQUi, Alternaria, l i a g ~ ~ ~ g u c i ,  W o s p o r b  and u g j J . l ~ s .  
Leaf scorch symptoms were a l s o  commonly observed on l e a f l e t s  
which had been a t t a c k e d  by t h e  groundnut j a s s i d ,  m w a  
facialis. Ascocarps were p resen t  i n  l a r g e  numbers i n  t h e  dead 
t i s s u e  e s p e c i a l l y  along t h e  per iphery of t h e  l e s i o n .  It  i s  
i n t e r e s t i n g  t o  no te  t h a t  t h e  ascocarps  of L. crassiasca were 
found i n  n e c r o t i c  a r e a s  of l e a v e s  caused by chemical t o x i c i t y  i n  
some f u n g i c i d a l  t r i a l s  on t h e  farm. L. was found t o  
be a  dominant co lon i se r  of senesced l e a v e s  of groundnut i n  t h e  
f i e l d .  It would be i n t e r e s t i n g  t o  s tudy t h e  compet i t ive  
s a p r o p h y t i c  a b i l i t y  of t h i s  fungus i n  groundnut f i e l d s .  
Isolation i n ~ u l -  L%?ds: I have c a r r i e d  o u t  some s t u d i e d  
on pa thogen ic i ty  of i s o l a t e s  of t h e  fungus ob ta ined  from l e a f l e t s  
showing d i s t i n c t  pepper spo t  and l e a f  scorch symptoms. I n f e c t e d  
l e a v e s  were c o l l e c t e d  from Lilongwe and Kasungu a r e a s  and L. 
!Xassiasca was i s o l a t e d  on p o t a t o  d e x t r o s e  agar  ( P D A ) .  Five 
c u l t u r e s  i s o l a t e d  from pepper spo t  l e s i o n s  and 12 c u l t u r e s  
i s o l a t e d  from l e a f  scorch l e s i o n s  were employed i n  pa thogen ic i ty  
t e s t s .  The i s o l a t e s  were m u l t i p l i e d  on PDA and one month-old 
p o t t e d  p l a n t s  (cv. Chalimbana) r a i s e d  i n  t h e  glasshouse were 
i n o c u l a t e d  wi th  spore  suspension using a  p l a s t i c  a tomiser .  S i x  
p l a n t s  were i n o c u l a t e d  wi th  each i s o l a t e .  Inocu la ted  p l a n t s  were 
incuba ted  a t  100% r e l a t i v e  humidity and 20-30 C f o r  about two 
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days and then t r a n s f e r r e d  t o  glasshouse benches. 
A l l  fungal  c u l t u r e s  i s o l a t e d  from pepper spo t  l e s i o n s  and 
t h r e e  c u l t u r e s  i s o l a t e d  from l e a f  scorch l e s i o n s  produced t y p i c a l  
pepper s p o t  symptoms wi th in  two weeks a f t e r  inocu la t ion .  Lesions 
were dark brown and t i n y .  They d i d  not  en la rge  i n  s i z e  and 
remained a s  t i n y  specks f o r  s e v e r a l  days but when t h e  p l a n t s  were 
t r a n s f e r r e d  t o  humid chambers, t h e  l e s i o n s  tended t o  coa lesce  
causing s e v e r e  n e c r o s i s ,  The l e a v e s  become p a l e  yellow and 
dropped. Ascocarps of t h e  fungus were abundant i n  t h e  dead 
t i s s u e s .  None of t h e  i s o l a t e s  produced t y p i c a l  scorch symptoms. 
I t  is  no t  c l e a r l y  understood whether L. can 
produce l e a f  scorch symptoms or f a c t o r s  a s s o c i a t e d  wi th  l ea f  
scorch development i n  t h e  f i e l d .  In t h e  p resen t  i n v e s t i g a t i o n ,  
t h e  i s o l a t e s  of L. -a c u l t u r e d  from l e a f l e t s  showing 
pepper spo t  and l e a f  scorch symptoms produced only  pepper spo t  
symptoms i n  a r t i f i c i a l  i n o c u l a t i o n  t e s t s .  In t h e  f i e l d ,  l e a f  
scorch was always a s s o c i a t e d  wi th  l e a f s p o t s  caused by C. 
. . 
c h l d l c o b  and j a s s i d  i n f e s t a t i o n  of l e a f l e t s .  I t  was never 
observed on otherwise  undamaged leaves .  
Termites  a t t a c k  groundnut p l a n t s  j u s t  below t h e  crown region 
and cause sudden w i l t i n g .  Root grubs a l s o  invade groundnut r o o t s  
and cause w i l t i n g ,  p a r t i c u l a r l y  i n  sandy s o i l s .  The d iagnos i s  of 
t h e s e  two t y p e s  of wilts i n  t h e  f i e l d  is  r e l a t i v e l y  easy.  
However, another  type of w i l t ,  known a s  'slow w i l t '  , is  more 
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compl ica te  and t h e  r e p o r t s  on a e t i o l o g y  of t h i s  w i l t  a r e  
c o n f l i c t i n g .  The f i r s t  symptoms of 's low w i l t '  a r e  t h e  l e a f l e t s  
coming c l o s e  t o g e t h e r  t o  l i e  p a r a l l e l  under c o n d i t i o n s  of water 
s t r e s s .  The l e a v e s  g r a d u a l l y  become yellow, P l a n t s  dug up a t  
t h i s  s t a g e  showed r o o t s  wi th  v a s c u l a r  d i s c o l o u r a t i o n .  L a t e r a l  
r o o t s  were f r e q u e n t l y  found r o t t e d  a t  t h e i r  ends. 
Fusarium solani was observed commonly a s s o c i a t e d  wi th  t h e  
d i s c o l o u r e d  v a s c u l a r  t i s s u e s ,  however, it is r e p o r t e d  t h a t  
a t t e m p t s  t o  induce w i l t  symptoms by a r t i f i c i a l  i n o c u l a t i o n  wi th  
t h i s  fungus  were unsuccess fu l  (Mercer, 1978 b). 
'Slow w i l t '  was commonly observed a t  t h e  Chi tedze 
A g r i c u l t u r a l  Research S t a t i o n .  In  most of t h e  f i e l d s ,  t h e  w i l t  
was observed t o  s t a r t  a t  t h e  edges of t h e  f i e l d  and subsequent ly  
p r o g r e s s  towards t h e  c e n t r e .  I n  a few i n s t a n c e s ,  w i l t e d  p l a n t s  
were randomly d i s t r i b u t e d  i n  t h e  f i e l d .  We have l i f t e d  a number 
of w i l t e d  p l a n t s  t o  exarcine t h e  symptoms on t h e  r o o t .  The 
symptoms were very s i m i l a r  t o  t h o s e  d e s c r i b e d  by Mercer (1978 b). 
I n  a  m a j o r i t y  of c a s e s  a  sap-sucking bug1 Him g a U u U u  was 
found p r e s e n t  around t h e  r o o t  system. Black a n t s ,  
phei- meaaceDhala were a l s o  found wherever 8 .  p a t r u p U  was 
found. E. solani was i s o l a t e d  c o n s i s t a n t l y  from a l l  t h e  r o o t  
samples.  P a t h o g e n i c i t y  t e s t s  were c a r r i e d  o u t  wi th  8 i s o l a t e s  of 
E. solani on one month-old p o t t e d  p l a n t s  r a i s e d  i n  t h e  
g lasshouse ,  bu t  no w i l t i n g  occurred.  The a e t i o l o g y  of 's low 
w i l t 1  is obscure  and needs f u r t h e r  i n v e s t i g a t i o n .  It is  
impor tan t  t o  s t u d y  t h e  r o l e  of H. w s  and E. solani i n  
's low w i l t f  of groundnut i n  c o l l a b o r a t i o n  wi th  Entomologists .  
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Gibbons and Mercer (1972) r e p o r t e d  a  pod r o t  of groundnut i n  
Malawi. Symptoms v a r i e d  from a s l i g h t  r o t  of t h e  pod s u r f a c e  t o  
a  complete detachment of t h e  vena t ion ,  l e a v i n g  t h e  remainder of 
t h e  s h e l l  wi th  a  papery t e x t u r e  ( 'pod-breakdown') .  A purp le  
s t a i n i n g  of t h e  pod was a l s o  commonly observed.  The d i s e a s e  was 
most s e r i o u s  i n  long wet seasons .  I n v e s t i g a t i o n s  have showed 
t h a t  c o n t r o l  of l e a f s p o t s  reduced t h e  inc idence  of pod r o t  
(Mercer, 1978 a ) .  
Pod r o t  was commonly observed a t  t h e  Chi tedze A g r i c u l t u r a l  
Research S t a t i o n  on most of t h e  v a r i e t i e s  grown. However, t h e  
'pod-breakdown' symptoms were r a r e l y  observed.  In most of t h e  
c a s e s  t h e  r o t t i n g  of pods was a s s o c a t e d  wi th  damage caused by 
i n s e c t s .  Crops l i f t e d  a t  optimum m a t u r i t y  showed very low 
inc idence  of pod r o t .  However, c r o p s  l e f t  i n  t h e  f i e l d  beyond 
optimum m a t u r i t y  showed 80-100% d i s c o l o u r a t i o n  of pod s u r f a c e s  
and r o t t i n g  of k e r n e l s .  
As t h e  pod r o t  inc idence  was low a t  optimum m a t u r i t y  of t h e  
c r o p  and t h e  d i s e a s e  d i s t r i b u t i o n  i n  t h e  f i e l d  was no t  uniform, 
e v a l u a t i o n  of germplasm and breeding l i n e s  f o r  r e s i s t a n c e  t o  pod 
r o t  was n o t  c a r r i e d  ou t .  
7.1.6. Other funaal diseases: 
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Damping-of f (Pvthlum Drechsler , crown r o t  and 
c o l l a r  r o t  (AsDeraillus n W  Van Tieghem), and Sclerotium stem 
r o t  and l e a f  b l i g h t  (Scl- rolfsli Sacc.) were occasional ly 
observed a t  t h e  Chitedze Agr icu l tura l  Research S ta t ion .  
Pathogenici ty  t e s t s  were conducted with fungi  i s o l a t e d  from 
diseased  p l a n t s  and the  c u l t u r e s  were deposi ted i n  t h e  
Commonwealth Mycological I n s t i t u t e  ( C M I ) ,  Kew, United Kingdom. 
The occurrence of Pythium damping-off of groundnut i n  Malawi 
appears  t o  be a  new record. 
7.2.1. Rosette: 
Roset te  i s  caused by a  complex of two v i r u s e s ,  Groundnut 
Rose t te  Virus (GRV)  and Groundnut Roset te  Ass is tor  Virus (VRAV) 
and is t ransmi t ted  by ADhis craccivora Koch. (Hull and Adams, 
1968) .  I n  Malawi, r o s e t t e  v i r u s  d i sease  appears i n  two forms, 
c h l o r o t i c  r o s e t t e  and green r o s e t t e ,  however, t he  c h l o r o t i c  
r o s e t t e  is  most widespread and d e s t r u c t i v e  (Mercer, 1977).  I f  
t h e  onse t  of d i sease  is  e a r l y ,  t h e  e n t i r e  p l an t  becomes severe ly  
(Fi1 5 )  
s tun ted ,  leaves become c h l o r o t i c  and cur led ,  reducing pod 
h 
formation d r a s t i c a l l y .  Yield l o s s e s  vary according t o  t h e  time 
of i n f e c t i o n  during crop growth. Early i n f e c t i o n  l eads  t o  t o t a l  
l o s s  of t he  crop. Rosette is  considered t o  be extremely 
important throughout Malawi wherever groundnuts a r e  grown. 
Severe epidemics of r o s e t t e  a r e  of common occurrence i n  Phalombe 
F i g .  5 :  Symptoms o f  r o s e t t e  d i s e a s e .  A )  E a r l y  symptoms 
and B )  severe  symptoms. 
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region i n  Southern Malawi. 
Spraying of crop with s u i t a b l e  i n s e c t i c i d e s  has been shown 
t o  reduce the  d isease  spread. Early p lan t ing  and maintenance of 
optimum p l a n t  s tand  i n  t h e  f i e l d  have been recommended t o  t he  
farmers  i n  Malawi t o  reduce r o s e t t e  incidence. Breeding f o r  
r o s e t t e  d i sease  r e s i s t ance  was i n i t i a t e d  i n  Malawi in  1 9 6 4  and 
has r e s u l t e d  i n  development of many r e s i s t a n t  v a r i e t i e s  (e.g.  RG 
1 and RR 1 d e r i v a t i v e s ) .  The v a r i e t y  RG 1 is  now grown in  
Southern Malawi on a  commercial s ca l e .  
EffectQftUl!2QfDlantlnsQDKQE.&&disea~ incldu.:  As I 
reached Malawi a f t e r  plant ing of groundnut i n  December, I could 
not  plan a d e t a i l e d  experiment t o  i n v e s t i g a t e  t he  e f f e c t  of time 
of p lan t ing  on incidence of r o s e t t e  d i sease .  Observations were 
made on unrepl icated seed mul t ip l i ca t ion  p l o t s  of t he  c u l t i v a r  
Chalimbana (suscept ib le  t o  r o s e t t e ) .  Seeds were sown on 1 0  
December 1982 (normal p lan t ing)  and i n  mid-Januaryr 1983 ( l a t e  
p l a n t i n g ) ,  Both p l o t s  were loca ted  i n  t h e  same f i e l d .  The t o t a l  
number of p l a n t s  present  and t h e  number of r o s e t t e  v i rus  infec ted  
p l a n t s  were counted i n  each p l o t  a t  maturi ty  and percentage 
incidence of r o s e t t e  estimated. Late p lan t ing  has r e su l t ed  i n  
almost 1 0 0 %  incidence of r o s e t t e  (Table 2 ) .  These observat ions 
suggest  t h a t  by delaying p lan t ing ,  screening of germplasm and 
breedins l i n e s  fo r  r e s i s t ance  t o  r o s e t t e  can be ca r r i ed  out 
e f f e c t i v e l y  a t  Chitedze Agr icu l tura l  Research S ta t ion .  
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Table 2: E f f e c t  of time of p lant ing on incidence of r o s e t t e  
v i r u s  d i sease  a t  the  Chitedze Agr icu l tu ra l  Research 
S t a t i o n ,  Lilongwe, Malawi, 1982-83 crop season. 
Time of 
p lant ing 
Tota l  number % r o s e t t e  incidence Total  
of p l a n t s  .................... incidence 
i n  t h e  p l o t  Early Late ( % I  
i n fec t ion  i n f e c t i o n  
1 0  December, 1982 1853 
(normal p l a n t i n g )  
Mid January,  1983 2145 
( l a t e  p lan t ing)  
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3creen- fpI r e s i s t a n c e  ~ o s e t t e :  Considerable  v a r i a t i o n  i n  
r o s e t t e  inc idence  was observed on t h e  farm dur ing t h e  1982/83 
c r o p  season.  A s  most of t h e  t r i a l s  were p lan ted  dur ing t h e  f i r s t  
f o r t n i g h t  of December, 1 9 8 2  (normal p l a n t i n g )  , t h e  d i s e a s e  
inc idence  was low. The r o s e t t e  d i s e a s e  occurred i n  pa tches ,  
hence many germplasm and breeding l i n e s  could n o t  be eva lua ted  
f o r  r e s i s t a n c e  t o  it. For tuna te ly ,  i n  one of t h e  f i e l d s  where 
Malawi germplasm l i n e s  (maintained a t  Chi tedze by s c i e n t i s t s  i n  
t h e  M i n i s t r y  of A g r i c u l t u r e )  were p lan ted ,  t h e r e  was a  good 
d i s e a s e  b u i l d  up, and germplasm l i n e s ,  p lan ted  mostly i n  
u n r e p l i c a t e d  s i n g l e  row p l o t s ,  were eva lua ted  f o r  r e s i s t a n c e  t o  
r o s e t t e  i n  c o l l a b o r a t i o n  wi th  Mr. Chyembekeza and Mrs. Ngwira. 
Healthy and r o s e t t e  a f f e c t e d  p l a n t s  p r e s e n t  i n  each row were 
counted a t  m a t u r i t y  and t h e  percentage inc idence  of t h e  d i s e a s e  
was c a l c u l a t e d  (Appendix IV), It is i n t e r e s t i n g  t o  no te  t h a t  
iF1 '7 .6 )  
some of t h e  l i n e s  d i d  n o t  show any incidence of r o s e t t e .  The 
f i  
p l a n t s  were a p p a r e n t l y  heal thy.  There was no s t u n t i n g  of p l a n t s  
and l e a v e s  were g e n e r a l l y  f r e e  from symptoms of r o s e t t e ,  however, 
a t  m a t u r i t y  some of t h e  youngest l e a v e s  showed c h l o r o t i c  
symptoms. Germplasm l i n e s  which showed less t h a n  10% r o s e t t e  
i n c i d e n c e  a r e  l i s t e d  i n  Table 3. 
F i g .  6 :  A )  S c r e e n i n g  o f  g r o u n d n u t  germplasm f o r  r e s i s t a n c e  
t o  r o s e t t e  d i s e a s e  a t  t h e  Chi t e d z e  A y r i  c u l  t u r a l  
Research  S t a t i o n ,  L i l o n g w e ,  Ma1 awi  , 1982/83.  
B )  A b r e e d i n q  l i n e , R G 1 / 2  d e v e l o p e d  by s c i e n t i s t s  
i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  M a l a w i ,  showinq 
good p e r f o r m a n c e  a g a i n s t  r o s e t t e .  
Page 32 
Table  3  : Screen ing  of groundnut germplasm f o r  r e s i s t a n c e  t o  
r o s e t t e  a t  t h e  Chi tedze  A g r i c u l t u r a l  Research S t a t i o n ,  
Lilongwe, Malawi - 1982/83. 
......................................................... 
Line  Genotype No. of N O . ~ £  P l a n t s  D i sease  
No. p l a n t s  w i th  r o s e t t e  i n c i d e n c e  
examined d i s e a s e  
......................................................... 
1. RG1/48 2  9  0 0 
2.  RG/18 3  6  0 0 
3. RG1/3 3 6 0 0 
4. RG 11 3 0 0 0 
5. RMP 11 2 3 2 8.7 
6. RMP 49/2 /1  3 5 0 0 
7 .  RMP 49/6 29 0 0 
8. RMP 49/B 2  2  0 0 
9 ,  RMP 49/5 3 5 0 0 
10 .  RMP 49 2  3 0 0 
11. RMP 40 3  5 0 0 
1 2 .  RMP 49/2/2 3  4  0  0 
13 .  Bambay 48-37 3  5 0 0 
14 .  Bambay 48-35-2 37 0  0 
15.  Bambay 48-36 3  8  0 0 
16. Bambay 487 3  1 3 9.7 
Ex.S.R. 
17 .  Bambay 48-21 3 0 0 0 
18. B224/~R/s /Bl /  19  0 0 
SPS1/1 
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B222/RW6/1/ 2 8 
Bl/ 1 
B222/RR/5/6/1 13 
B222/RW l/l/ 16 
Bl/l 
RRI/l 4 4 
RRI/12 3 5 
RRI / 4 4 3 
RRI/22 3 4 
RR1/25 4 0 
RRI / 6 3 3 
RRI/16 4 2 
RRI / 3 1 4 0 
RRI/23 2 9 
RRI / 5 3 5 
RRI/14 2 7 
RRI/29 7 
RR1/8 3 7 
RRI/21 3 2 
RRI/18 3 7 
PR 64 B 18 
PR 65 B 3 6 
PR 43 B 3 3 
PR 49 B 16 
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PR 29 B 
A  1 3 6 6  
A  1 3 7 3  
A  1 3 6 8  
M 5 
M 1 4  
C 1 7  
4 8 8  
489  
AP 2 0 5  Spanish 
H o l l a n d  S t a t i o n  
Jumbo 
U/AlBSl 
U/A 1 5 8  717 
U/A 7B 353 
Susc~~tjJ& check u y i i & s :  
5 9 .  Makulu Red 3 3 
60. Chalimbana S e l .  30 
6 1 .  SAC 63 2 7 
6 2 .  D i x i e  Runner 3 6 
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We a l s o  evaluated 300 i n t e r s p e c i f i c  hybrid d e r i v a t i v e s  fo r  
r e s i s t a n c e  t o  ro se t t e .  These l i n e s  were received from ICRISAT 
Center,  Hyderabad, i n  t he  t h i r d  week of January 1983 and were 
p lan ted  i n  t h e  f o u r t h  week of January 1983. A s  t h e  p lan t ing  was 
very l a t e ,  t h e r e  was severe development of r o s e t t e .  None of t h e  
genotypes showed r e s i s t ance  t o  t he  d isease  (Appendix V ) .  
Breeding f o r  res i s tance  t o  r o s e t t e  has been given high 
p r i o r i t y  i n  Malawi and the  research i n i t i a t e d  by the  Agr i cu l tu ra l  
Research Council has resu l ted  i n  c u l t i v a r s  l i k e  RG 1, which is 
now recommended for  cu l t i va t ion  in  p a r t s  of southern Malawi. I 
was de l igh ted  t o  see  the  good performance of RG 1 in  farmers '  
f i e l d s  during d isease  surveys i n  t he  Phalombe region.  In some 
f i e l d s  I v i s i t e d  the re  was over 50% incidence of r o s e t t e  on t h e  
c u l t i v a r  Chalimbana but RG 1 was f r e e  from the  d i sease .  Probably 
t h i s  is one of the  best  ava i lab le  examples of how a program for  
breeding f o r  disease res i s tance  can he lp  farmers i n  developing 
coun t r i e s .  There i s  a  continuing e f f o r t  t o  develop more high 
y i e ld ing  c u l t i v a r s  with s imi la r  r e s i s t ance  t o  r o s e t t e  and a  l a rge  
number of high y ie ld ing  la rge  seeded, r o s e t t e  r e s i s t a n t  v a r i e t i e s  
a r e  being developed a t  t he  Chitedze Agr i cu l tu ra l  Research 
( ~ i j .  601 
Sta t ion .  They a r e  now being t e s t e d  i n  d i f f e r e n t  p a r t s  of Malawi 
h 
f o r  t h e i r  performance aga ins t  r o s e t t e  and w i l l  soon be ava i l ab l e  
t o  farmers. These l i n e s  could be t e s t e d  f o r  t h e i r  performance i n  
o ther  coun t r i e s  i n  southern Africa,  i f  they were made a v a i l a b l e  
t o  t h e  ICRISAT Regional Program. 
7.2.2. Peanut ULUJS e: 
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PMV was observed on a l l  the  experimental crops on Chitedze 
Agr i cu l tu ra l  Research Sta t ion .  Infected p l a n t s  showed severe 
mosaic mott l ing on younger l e a f l e t s .  The edges of t he  older  
( F I ~ . ' ~ A )  l e aves  were r o l l e d  inward and had i n t e r v e i n a l  depressions.  
I\ 
Mosaic mot t l ing  was not  apparent on older  leaves unless  they were 
observed i n  t h e  shade. Infected p l an t s  were not sever ly  s tunted.  
Dr. D.V.R. Reddy (ICRISAT Pr inc ipa l  V i ro log i s t  on v i s i t  t o  
Malawi) and I have conducted some inocula t ion  s t u d i e s  with the  
h e l p  of Mrs. Ngwira and Mr. Nyirenda. Ex t r ac t s  were prepared 
i n  c h i l l e d  0.02 M sodium phosphate buffer  containing sodium 
su lphate ,  D I E C A  and bentoni te .  These s a l t  mixtures were brought 
by Dr. Reddy from ICRISAT Centre, Hyderabad. Five cowpea 
cultivars(TVX 1836 - OBJ, S 16, TVX 4072 - 0180, Mwazisa and 
Sudan) and 3 bean c u l t i v a r s  (Kenzama, Canadian wonder and 2 5 3 / 1 )  
were used i n  inocula t ion  t e s t s .  P l an t s  were kept i n  t h e  dark f o r  
2 days before being inoculated. Graft ing inocula t ion  was a l s o  
c a r r i e d  out  on a  groundnut c u l t i v a r ,  Malimba. Typical ch lo ro t i c  
l e s i o n s  were observed on a l l  t h r ee  bean c u l t i v a r s .  Graft  
i nocu la t ion  was a l s o  pos i t ive .  Dr. Reddy took f ixed  PllV d i sease  
samples ( v i r u s  i nac t iva t ed  and present ing no quarant ine problems) 
t o  ICRISAT Centre fo r  fu r the r  i nves t iga t ions .  Sero logica l  t e s t s  
and e l e c t r o n  microscope examination of t h i n  s ec t ions  confirmed 
t h e  presence of PMV. 
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TSWV was occas iona l ly  observed on groundnut t r i a l s  a t  t h e  
c h i t e d z e  A g r i c u l t u r a l  Research S t a t i o n  and a l s o  i n  farmers f i e l d s  
i n  p a r t s  of sou thern  Malawi. In fec ted  p l a n t s  showed ex tens ive  
( F,Y.T B) 
c h l o r o t i c  r i n g s  i n t e r s p e r s e d  with mosaic mot t l ing.  P l a n t s  d id  
n o t  show any n e c r o s i s  of terminal  buds, s t u n t i n g  and 
p r o l i f e r a t i o n  of a x i l l a r y  shoots.  In  mechanical t ransmiss ion 
t e s t s ,  cowpea and bean c u l t i v a r s  were not  found in fec ted .  
However, v i r u s  p a r t i c l e s  resembling TShV were de tec ted  i n  t h i n  
s e c t i o n s  examined wi th  t h e  e l e c t r o n  microscope. I t  appears t h a t  
t h e  T S W  s t r a i n  occurr ing i n  Malawi is d i s t i n c t  from t h e  one i n  
Ind ia .  
Diseased p l a n t s  showed c h a r a c t e r i s t i c  ve in -c lea r ing  of young 
l e a v e s ,  ve in  banding and outward c u r l i l n g  and n e c r o s i s  of o lde r  
l eaves .  P l a n t s  were severe ly  s tunted.  S t u d i e s  on mechanical 
t r ansmiss ion  of t h e  d i sease  on bean (cv. kanzama) showed t h e  
development of brown s p o t s  surrounded by c h l o r o t i c  i r r e g u l a r  
halos .  Lesions were prominent on upper l e a f  surface .  The 
m a t e r i a l  was no t  processed f o r  s e r o l o g i c a l  t e s t s  and e l e c t r o n  
microscopy. The incidence of t h i s  d i s e a s e  was n e g l i g i b l e .  
F i g .  7 :  A )  Sytnptonis o f  peanut  m o t t l e - v i r u s  d i sease .  
B )  Symptonis o f  tomato s p o t t e d  w i l t  v i r u s  on 
g roundnu t .  
Page 38 
(This information has been sepe ra t e ly  issued i n  Malawi a s  a 
r epo r t  by Mrs. P. Ngwira and Mr. A.J .  Chiyembekeza of t he  
Grain Legumes Improvement Programme of Chitedze Agr icu l tura l  
Research S t a t i o n  Lilongwe, Malawi and P. Subrahmanyam, 
I n t e r n a t i o n a l  Crops Research I n s t i t u t e  f o r  t h e  Semi-Arid Tropics 
(ICRISAT), Patancheru P.O., Andhra Pradesh-502 324,  Ind ia )  
Groundnut i s  an important c rop  i n  Malawi con t r ibu t ing  t o  t he  
vegetable  p ro t e in  needs of t h e  populat ion and ranking fou r th  
a f t e r  tobacco, t e a  and sugar a s  an expor t  crop. The produce 
exported is mainly fo r  confec t ionary  use and so  has t o  be of high 
qua l i t y .  Groundnuts a r e  grown by small  s c a l e  farmers a t  
a l t i t u d e s  ranging from 200 t o  1500 m. The bulk of t h e  crop (upto 
70%) is produced i n  t h e  Cent ra l  region (Lilongwe and Kasungu 
d i s t r i c t s )  a t  an average a l t i t u d e  of 1200 m. Yields a r e  low, 
averaging 700 kg/ha of d r i ed  pods. The major c o n s t r a i n t s  on 
groundnut production i n  Malawi a r e  poor crop management 
P r a c t i c e s ,  un re l i ab l e  r a i n f a l l  and d iseases .  
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Disease  of groundnuts  i n  Malawi have been l i s t e d  by v a r i o u s  
workers (Wiehe, 1953; C o r b e t t ,  1963; Mughogho, 1969; P e r e g r i n e  
and S i d d i q u i ,  1972; Mercer, 1977, 1978 a  and b ) .  I n  a l l  t h e s e  
p u b l i c a t i o n s  most emphasis has  been placed on f u n g a l  d i s e a s e s  and 
very l i t t l e  in fo rmat ion  i s  given on t h e  occur rence  of v i r u s  
d i s e a s e s  o t h e r  t h a n  r o s e t t e .  The groundnut d i s e a s e  s i t u a t i o n  h a s  
changed i n  r e c e n t  y e a r s  w i t h  t h e  a r r i v a l  of r u s t  d i s e a s e .  The 
p r e s e n t  survey was under taken wi th  t h e  fo l lowing  o b j e c t i v e s :  
*To o b t a i n  in format ion  on v a r i o u s  f u n g a l  and v i r a l  
d i s e a s e s  of groundnut i n  p a r t s  of South and C e n t r a l  
r e g i o n s  of Malawi. 
*To a s s e s s  t h e i r  r e l a t i v e  importance i n  d i f f e r e n t  p a r t s  
of Lilongwe, Blan tyre ,  Liwonde, and Salima A g r i c u l t u r a l  
Development D i v i s i o n s  ( A D D ) .  
*To i d e n t i f y  ' h o t - s p o t s '  f o r  e v a l u a t i o n  of germplasm and 
breeding l i n e s  f o r  d i s e a s e  r e s i s t a n c e .  
A p r i l  1 4 ,  1983 : Lilongwe-Kasalika-Bango-Mbela-Mwenje-Mphunda- 
Nnunkhaludzu-Mbuta-Nsipe-Phalula-Blantyre. 
A p r i l  1 5 ,  1983 : Blantyre-Bvumbwe-Chabwela-Khogolo-Kasongo- 
Naminj iva-Matekenya-Namalwa 
( I n  Phalombe P r o j e c t ) -  Zomba. 
A p r i l  16, 1983 : Zomba-Makoka-Malosa-Chamba-Nsanama-Chitala 
(Sal ima)  -Lilongwe. 
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The procedure  fol lowed by ICRISAT groundnut p a t h o l o g i s t s  f o r  
d i s e a s e  s u r v e y s  i n  I n d i a  and o t h e r  groundnut growing c o u n t r i e s  i n  
t h e  world ,  was adopted.  Disease  survey r o u t e s  were c a r e f u l l y  
planned p r i o r  t o  d e p a r t u r e  keeping i n  mind t h e  e x t e n t  of 
groundnut c u l t i v a t i o n  i n  t h e  a r e a s  t o  be v i s i t e d .  A s  f a r  a s  
p o s s i b l e ,  we t r i e d  t o  cover t h e  most impor tan t  v i l l a g e s  i n  each 
A g r i c u l t u r e  Development D i v i s i o n  (ADD) where groundnuts  a r e  
e x t e n s i v e l y  c u l t i v a t e d .  F i e l d s  l o c a t e d  a d j a c e n t  t o  roads  were 
surveyed. I n  some c a s e s ,  f i e l d s  n o t  a c c e s s a b l e  by road bu t  c l o s e  
t o  roads  were covered on f o o t .  A d i s t a n c e  of approximately1 10 
km was main ta ined  between survey s i t e s .  D e t a i l s  of f i e l d ,  s o i l  
t y p e ,  cropping systems,  groundnut c u l t i v a r ,  p l a n t  s t a n d  and 
growth s t a g e  of t h e  c r o p  were recorded.  Crop p r o t e c t i o n  
in format ion  such a s ,  chemicals  used,  dosage and number of sp rays  
a p p l i e d  was o b t a i n e d  wherever p o s s i b l e  from t h e  farmers .  The 
occur rence  of v a r i o u s  f u n g a l  and v i r a l  d i s e a s e s  was recorded.  
The s e v e r i t y  of f o l i a r  d i s e a s e s  was recorded  by e s t i m a t i n g  t h e  
approximate l e v e l s  of d e f o l i a t i o n  and t h e  a r e a s  of remaining 
green l e a f .  The i n c i d e n c e  of v i r a l  d i s e a s e s  and w i l t s  was 
e s t i m a t e d  by coun t ing  t h e  number of h e a l t h y  and d i s e a s e d  p l a n t s  
per u n i t  a r e a .  Disease  a f f e c t e d  a r e a s  of f i e l d s  were mapped on a  
graph paper.  In format ion  on pod r o t s  and n o d u l a t i o n  was a l s o  
o b t a i n e d  on randomly uprooted p l a n t s .  In  a d d i t i o n ,  in fo rmat ion  
on (a phanerogamic r o o t  p a r a s i t e ) ,  i n s e c t  p e s t s ,  and 
weeds was a l s o  c o l l e c t e d  a t  each survey s i t e .  Disease  samples 
were c o l l e c t e d  from some l o c a t i o n s  f o r  l a b o r a t o r y  examination.  A 
t o t a l  of about  1400 km was covered dur ing  t h i s  survey t r i p  
(F igure  8 ) .  
Ffgure e : 
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L i l -  U: Groundnuts a r e  grown q u i t e  e x t e n s i v e l y  i n  
Lilongwe North-eas t ,  Ntcheu and T h i w i / L i f i d z i  Rural  Development 
P r o j e c t  a r e a s  of Lilongwe ADD, o f t e n  a s  a  mixed c r o p  wi th  maize, 
sweet p o t a t o ,  bambara n u t s ,  cowpeas, c u c u r b i t s ,  e t c .  S o i l s  were 
most ly  sandy and were w e l l  s u i t e d  f o r  groundnut c u l t i v a t i o n .  
Chalimbana is  t h e  most popular  v a r i e t y  i n  a l l  t h e s e  p r o j e c t  
a r e a s ,  a l though ,  a  mix ture  of K a l i s e l e ,  Asyr ia  Mwitunde, Amani 
and Mani P i n t a r  v a r i e t i e s  w i t h  Chalimbana was o f t e n  observed i n  
f a r m e r s '  f i e l d s .  The c r o p  was n e a r i n g  m a t u r i t y  a t  t h e  t ime of 
survey.  
R o s e t t e  was found t o  be t h e  most impor tan t  d i s e a s e  of 
groundnut i n  Lilongwe ADD. The d i s e a s e  inc idence  v a r i e d  from 50 
t o  90% and t h e  p l a n t s  were s e v e r l y  r o s e t t e d  r e s u l t i n g  i n  
r e d u c t i o n  i n  pod number, t o  2 t o  3 pods per p l a n t .  The s i t u a t i o n  
was p a r t i c u l a r l y  s e r i o u s  i n  l a t e  p l a n t e d  (end of December) c rops  
wi th  ve ry  wide spac ing  (over a  m e t e r ) ,  l e a d i n g  t o  1 0 0 %  inc idence .  
I n  such c a s e s  it was e v i d e n t  t h a t  f a r m e r s  would n o t  even recover  
t h e i r  seed  m a t e r i a l .  Though e a r l y  p l a n t i n g  (end of November), 
c l o s e  spac ing  (90 cm between rows and 1 5  cm between s t a t i o n s ) ,  
and maintanance of optimum p l a n t  s t a n d  i n  t h e  f i e l d  has  been 
recommended t o  minimise t h e  i n c i d e n c e  of r o s e t t e ,  it was observed 
t h a t  t h e  recommendations were n o t  being adopted by t h e  farmers .  
. E a r l y  l e a f s p o t  (5:ercos- -1 was found t o  be t h e  
second most important  d i s e a s e  of groundnut i n  t h e  Lilongwe ADD 
caus ing  s e v e r e  d e f o l i a t i o n  rang ing  from 75 t o  1 0 0 % .  L a t e  
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. . personaturn) , r u s t  (Pucclnla . . l e a f spo t  (- iarachidiS) I 
web blotch (Phoma arachidlcolg,~homa l e a f s p o t  (Phoma sp.) stem r o t  
( S S ; I ~ r o t & n  rolfsil), pod r o t s ,  Peanut Mottle Virus (PMV) and 
Cowpea Mild Mottle Virus (CMMV) d i s e a s e s  were a l s o  present  but 
were not causing severe  damage t o  t h e  crop. A roo t  w i l t  of 
groundnut was commonly observed i n  p a r t s  of t h i s  ADD. Wilted 
p l a n t s  were more common round t h e  edges of t h e  f i e l d s  than i n  t h e  
centre .  The e t io logy  of t h i s  problem i s  not  known. I t  is 
however, bel ieved t o  be due t o  a sap-sucking bug, 
Hilda p a t r u ~ l l & ,  which f eeds  on t h e  roo t  system. Several w i l t  
a f f ec t ed  p l a n t s  were examined a t  Chitedze Agr i cu l tu ra l  Research 
S ta t ion .  The p l an t s  dug up a t  e a r l y  s t a g e s  of w i l t i ng  showed 
r o t t i n g  of t he  t a p  roo t  and a t  t h e  t i p s  of l a t e r a l  roo ts  and 
browning of vascular  t i s s u e s .  Fusarium solani was i s o l a t e d  
cons i s t en t ly  from a l l  d i seased  r o o t  t i s s u e s .  However, 
pathogenici ty  of t h i s  fungus i n  a r t i f i c i a l  inocula t ion  t e s t s  
could not  be e s t ab l i shed .  It is  important t o  determine the  r o l e  
of 1. Datruellis and 1. i n  causing w i l t  of groundnut 
p lan ts .  
&W&I sp. (fami1y:Scrophulariaceae) a phanerogamic root  
( ~ 9 . 9 )  
P a r a s i t e  of groundnut, was a l s o  found t o  be se r ious  i n  some 
A 
f i e l d s  i n  t h e  Lilongwe North-East and Thiwi /Li f idz i  pro jec t  
a r eas ,  and probably caused cons iderable  y i e l d  reduct ions.  The 
incidence va r i ed  from 5 t o  9 0 % .  
Fig.  9 :  AZectra s p .  ( f ami ly :  S c r o p h u l a r i a c e a e ) ,  a  
phanerogamic r o o t  p a r a s i t e  of groundnut  i n  
Malawi. 
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Termi tes  and j a s s i d s  were commonly observed but not  i n  
s e r i o u s  p r o p o r t i o n s .  
S p e c i e s  of -,Lucas, Corchorus, N i c a n d ~ ,  2 i U ,  
vernonia and were commonly observed a s  weeds competing wi th  
groundnut crop.  
I n  g e n e r a l ,  n o d u l a t i o n  was ex t remely  poor. 
We v i s i t e d  a n  exper imenta l  t r i a l  on "The e f f e c t  of t ime of 
p l a n t i n g  on performance of groundnut c u l t i v a r s  a t  Nsipe a r e a  
being conducted by Mr. C h a r l e s  Mal i ro ,  Groundnut Agronomist a t  
Chi tedze A g r i c u l t u r a l  Research S t a t i o n .  The t r i a l  was we l l  l a i d  
out  bu t  bad ly  h i t  by drought .  I t  was i n t e r e s t i n g  t o  no te  t h a t  
t h e  i n c i d e n c e  of groundnut r o s e t t e  was r e l a t i v e l y  low ( 3 7 % )  i n  
e a r l y  p l a n t e d  p l o t s  but  1 0 0 %  i n  l a t e  p l a n t e d  p l o t s .  Ear ly  
l e a f s p o t  and r u s t  d i s e a s e s  were found t o  be s e r i o u s  i n  t h e  
exper imenta l  p l o t s  and a l s o  i n  f a r m e r s t  f i e l d s  i n  Nsipe a r e a  of 
Ntcheu Rural  Development P r o j e c t .  Stem r o t  and pod r o t s  were 
a l s o  observed b u t  were n o t  s e r i o u s .  
&!,a= BPP: We v i s i t e d  f a r m e r s t  f i e l d s  i n  p a r t s  of Chiradzulu 
and Phalombe Rural  Development P r o j e c t  a r e a s .  Groundnuts a r e  
grown t o  some e x t e n t  i n  t h e s e  a r e a s ,  o f t e n  a s  a mixed c r o p  wi th  
sorghum, pigeonpea,  sweet p o t a t o ,  maize and cassava.  S o i l s  were 
most ly  of sandy type.  Chalimbana was t h e  most popular  v a r i e t y  i n  
Chiradzulu  p r o j e c t  a r e a  whi le  bo th  Chalimbana and R G 1  v a r i e t i e s  
Were grown i n  Phalombe p r o j e c t  a r e a .  The c r o p  i n  both  a r e a s  Was 
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near ing matur i ty .  
A c l e a r - c u t  s h i f t  i n  d i s e a s e  spectrum was observed a s  we 
t r a v e l l e d  from Lilongwe ADD t o  B l a n t y r e  ADD. Rust was more 
s e r i o u s  i n  p a r t s  of B l a n t y r e  ADD causing e x t e n s i v e  damage t o  t h e  
f o l i a g e .  I n  many f i e l d s  on ly  wi thered stems were observed.  Both 
Chalimbana and RG 1 c u l t i v a r s  a r e  h i g h l y  s u s c e p t i b l e  t o  r u s t .  
Rose t t e  is a l s o  ve ry  important  i n  B l a n t y r e  ADD, p a r t i c u l a r l y  i n  
t h e  Phalombe p l a i n .  We v i s i t e d  groundnut f i e l d s  a t  Kasongo 
Extension Planning Area i n  t h e  Phalombe Rural  Development 
P r o j e c t ,  where Chalirnbana and R G 1  were p l a n t e d  a d j a c e n t  t o  each 
o ther  f o r  demonstra t ion t o  t h e  fa rmers .  We were d e l i g h t e d  t o  s e e  
t h e  r e s i s t a n c e  of R G 1  t o  r o s e t t e .  There was about  50% r o s e t t e  
incidence wi th  s e v e r e  s t u n t i n g  i n  Chalimbana but R G 1  was 
a p p a r e n t l y  f r e e  from r o s e t t e .  On c a r e f u l  examination however, we 
found some p l a n t s  of R G 1  showing very  mild m o t t l i n g  symptoms of 
r o s e t t e  on t h e  extreme t o p  l e a v e s .  S i m i l a r  symptoms had a l s o  
been observed on many r o s e t t e  r e s i s t a n t  germplasm and breeding 
l i n e s  a t  Chi tedze A g r i c u l t u r a l  Research S t a t i o n  (1982/83 c r o p  
s e a s o n ) .  R G l  is  n o t  immune t o  r o s e t t e  but  appears  t o  have a very 
high l e v e l  of r e s i s t a n c e  t o  t h e  v i r u s .  There was no deformity of 
l e a v e s  and s t u n t i n g  i n  RG1 .  R G 1  was a l s o  observed i n  t h e  
f a r m e r s '  f i e l d s  on t h i s  p l a i n .  I ts  r e s i s t a n c e  t o  r o s e t t e  d i s e a s e  
was extremely good. 
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R G 1  was bred a t  Chitedze Agr i cu l tu ra l  Research S t a t i o n  i n  
the  1960 ' s  by s c i e n t i s t s  i n  t h e  Agr i cu l tu ra l  Research Council. 
probably t h i s  i s  one of t h e  bes t  a v a i l a b l e  examples of how a 
program f o r  breeding f o r  d i sease  r e s i s t a n c e  can h e l p  farmers i n  
developing count r ies .  
W i l t  was a l s o  an important problem i n  t h e s e  a r e a s ,  There 
was 90 t o  95% incidence of w i l t  i n  some farmers1 f i e l d s  and on an 
experimental t r i a l  ( "National Var i e t a l  T r i a l  "1 planted  in  
Matekenya v i l l a g e  by Mr. A . J .  Chiyembekeza, Groundnut Breeder 
of Chitedze Agr i cu l tu ra l  Research S ta t ion .  Early l e a f s p o t ,  l a t e  
l e a f s p o t ,  pepper spot ,  Phoma l e a f s p o t ,  pod r o t s ,  peanut mott le  
v i r u s  (PMV) and Tomato Spotted W i l t  Virus (TSWV) were a l s o  
observed but were not causing apprec iab le  damage t o  t h e  crop. 
U_ectra was a l s o  found i n  f i e l d s  near Naminjiwa, Matekenya and 
Namalwa v i l l a g e s  but was not s e r ious .  Termites,  t h r i p s  and 
j a s s i d s  were commonly observed i n  t hese  a reas .  In  general 
nodulat ion was good. Most f i e l d s  were wel l  maintained i n  t h i s  
area.  
Liwonde D: Groundnut i s  not an important crop i n  Liwonde ADD. 
We v i s i t e d  p a r t s  of Balaka, Zomba and Kawinga Rural Development 
Pro jec t  a r e a s  where groundnuts a r e  grown t o  a l i m i t e d  ex ten t .  
Groundnut p l o t s  were very small  and Chalirnbana was t h e  most 
Popular va r i e ty .  
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Extensive damage t o  t h e  crop due t o  t h e  combined a t t ack  of 
r u s t  and l a t e  l e a f s p o t  was observed but e a r l y  l e a f s p o t  was ra re .  
Rosette d i sease  was p a r t i c u l a r l y  s e r i o u s  (up t o  50% incidence)  i n  
Chamba v i l l a g e .  In o ther  a r e a s  t h e  incidence va r i ed  from 5 t o  
15%. Pod r o t s  were commonly observed a t  Malosa Extension 
Planning Area but damage was not s e r ious .  A severe  w i l t  d i sease  
was observed i n  Phalula a r ea  of Balaka Rural Development Pro jec t  
but s ince  t h e  crop was over mature and badly h i t  by drought, we 
could not  diagnose t h e  cause of t h e  w i l t .  The s o i l  was deep 
v e r t i s o l  and was found not s u i t a b l e  f o r  groundnut c u l t i v a t i o n .  
We a l s o  v i s i t e d  a  groundnut v a r i e t a l  t r i a l  a t  Makoka 
Agr icu l tura l  Research S t a t i o n  s i t u a t e d  near Zomba. The crop was 
very severe ly  a f f e c t e d  by r u s t  and l a t e  l e a f s p o t .  Stem r o t  and 
w i l t  d i s eases  were a l s o  commonly observed, 
Sallma U: Groundnuts a r e  grown i n  p a r t s  of Salima Lakeshore 
Rural Development P ro j ec t  a r e a s  but we did not v i s i t  many 
farmers '  f i e l d s  a s  t h e  c rop  had a l ready  been l i f t e d .  However, we 
examined groundnut t r i a l s  a t  Chi ta la  Agr i cu l tu ra l  Research 
S ta t ion .  The d i sease  s i t u a t i o n  was h ighly  va r i ab l e .  In some 
f i e l d s  e a r l y  l e a f s p o t  was found t o  be very s e r i o u s  while i n  
o t h e r s  r u s t  was a  major problem. It was a l s o  noted t h a t  j a s s id  
damage was widespread and s e r i o u s  i n  a l l  t h e  t r i a l s  v i s i t e d .  The 
incidence of r o s e t t e  was not  high probably because of e a r l y  
p lan t ing  and optimum p l a n t  s tand  i n  t h e  f i e l d .  PMV was commonly 
Observed, however, a s  t h e  c rop  had a l r eady  reached matur i ty ,  it 
was d i f f i c u l t  t o  es t imate  t h e  l e v e l s  of damage t o  t h e  crop. 
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Other Locat-: Groundnut growing a r e a s  i n  o ther  p a r t s  of 
Malawi were a l s o  v i s i t e d  e a r l i e r  i n  t h e  season inc luding  Kasungu, 
~ c h i n j i ,  Karonga and Ngabu. Our observat ions were mostly l imited 
t o  crops on t h e  experimental s t a t i o n s .  Rose t te  and ea r ly  
l ea f spo t  were important i n  Kasungu and Mchinji a r e a s  while  ru s t  
and l a t e  l ea f spo t  were extremely s e r i o u s  i n  Karonga and Ngabu 
areas .  Root grubs were found causing cons iderable  damage t o  the  
crop i n  p a r t s  of Kasungu, p a r t i c u l a r l y  i n  sandy s o i l s .  
We interviewed farmers  i n  most of t h e  s i t e s  v i s i t e d  during 
t h i s  survey t r i p  t o  obta in  information on va r ious  a spec t s  of 
groundnut production. I t  was i n t e r e s t i n g  t o  l e a r n  t h a t  over 9 0 %  
of t he  farmers interviewed used t h e i r  own seed which was i n  most 
cases  not pure - a mixture of Chalimbana, Asyria Mwitunde, 
Kal i se le  and even Mani P in t a r  and Amani. Most farmers  did not 
use any f e r t i l i s e r s .  ~ l t h o u g h  information is a v a i l a b l e  on the  
cont ro l  of d i seases  by chemicals and by c u l t u r a l  methods, farmers 
had not  adopted these  because of var ious  reasons. 
W H  PRIORITIES : 
Based on our observat ions on t h e  cu r r en t  s i t u a t i o n  of 
groundnut d i seases  i n  t h e  farmers '  f i e l d s  and information 
a v a i l a b l e  from var ious  research r e p o r t s  publ ished from time t o  
time, we consider t h a t  r o s e t t e  and e a r l y  l e a f s p o t  a r e  t h e  most 
important d i seases  of groundnuts i n  Malawi. They a r e  present  
throughout t h e  country wherever groundnuts a r e  grown and a r e  
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p a r t i c u l a r l y  d e v a s t a t i n g  i n  t h e  C e n t r a l  r e g i o n  of Malawi 
(Lilongwe and Kasungu) where most of t h e  groundnuts  a r e  produced. 
~ u s t  and l a t e  l e a f s p o t  d i s e a s e s  a r e  n o t  s e r i o u s  i n  t h e s e  a r e a s  
but a r e  extremely important  i n  t h e  Southern and Northern p a r t s  of 
t h e  country .  W i l t  has  now become impor tan t  i n  some a r e a s  of 
Malawi. I n  a d d i t i o n  a  number of o t h e r  f u n g a l  and v i r a l  d i s e a s e s  
of groundnuts  occur i n  Malawi bu t  a t  p r e s e n t  they  a r e  n o t  
cons idered  t o  be economical ly  important .  
E x c e l l e n t  in fo rmat ion  is  a v a i l a b l e  on t h e  c o n t r o l  of 
r o s e t t e ,  l e a f s p o t s  and r u s t  i n  Malawi. R o s e t t e  d i s e a s e  can be 
c o n t r o l l e d  by adopt ing e a r l y  p l a n t i n g ,  c l o s e  spacing and 
main ta in ing  optimum p l a n t  s t a n d  i n  t h e  f i e l d .  Control  of aph ids ,  
t h e  v e c t o r  of r o s e t t e  v i r u s ,  w i l l  a l s o  h e l p  i n  minimizing t h e  
secondary spread  of t h e  d i s e a s e s .  L e a f s p o t s  and r u s t  could be 
e f f e c t i v e l y  c o n t r o l l e d  by spray ing  w i t h  f u n g i c i d e s  l i k e  Daconil  
2787. These a s p e c t s  have been thoroughly  i n v e s t i g a t e d  by 
s c i e n t i s t s  i n  v a r i o u s  r e s e a r c h  s t a t i o n s  i n  t h e  country  but  t h e i r  
recommendations a r e  n o t  being fo l lowed  by t h e  m a j o r i t y  of t h e  
groundnut growers i n  Malawi. A s  most of t h e  groundnuts  a r e  grown 
On s m a l l  ho ld ings  it can o f t e n  be d i f f i c u l t  t o  app ly  such i n p u t s  
a s  chemical  c o n t r o l .  Hence, we f e e l  t h a t  b reed ing  f o r  r e s i s t a n c e  
t o  t h e s e  d i s e a s e s  is  probably  one of t h e  b e s t  ways t o  boost  
groundnut p roduc t ion  i n  Malawi. 
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Research on r o s e t t e  r e s i s t a n c e  was i n i t i a t e d  a t  Chi tedze 
~ g r i c u l t u r a l  Research S t a t i o n  i n  t h e  1 9 6 0 ' s  which r e s u l t e d  i n  t h e  
development of c u l t i v a r s  l i k e  R G 1 .  Th i s  c u l t i v a r  is  recommended 
f o r  use jn  t h e  Southern p a r t s  of t h e  country .  However, RG1 does  
n o t  a t t r a c t  premium p r i c e s  i n  t h e  e x p o r t  market a s  it is on ly  of 
medium seed  s i z e .  Recent ly  s e v e r a l  l a r g e  seeded l i n e s  wi th  
r o s e t t e  r e s i s t a n c e  have been developed i n  t h e  breeding program a t  
Chi tedze and t h e s e  a r e  being t e s t e d  i n  d i f f e r e n t  p a r t s  of t h e  
country  f o r  t h e i r  y i e l d  p o t e n t i a l  and a d a p t a b i l i t y .  I t  i s  
extremely impor tan t  t o  e v a l u a t e  t h i s  m a t e r i a l  on a  p r i o r i t y  b a s i s  
and i f  t h e y  prove s u c c e s s f u l  t o  make them a v a i l a b l e  a s  soon a s  
p o s s i b l e  t o  fa rmers  i n  Malawi. 
Research on b reed ing  f o r  r e s i s t a n c e  t o  e a r l y  l e a f s p o t ,  l a t e  
l e a f s p o t  and r u s t  h a s  n o t  r e c e i v e d  much a t t e n t i o n  from s c i e n t i s t s  
i n  Malawi. A l l  groundnut c u l t i v a r s  c u r r e n t l y  being grown i n  
Malawi a r e  s u s c e p t i b l e  t o  t h e s e  d i s e a s e s .  P rogress  h a s  been made 
a t  ICRISAT Cente r ,  Hyderabad, I n d i a  on developing breeding 
p o p u l a t i o n s  w i t h  r e s i s t a n c e  t o  r u s t  and l a t e  l e a f s p o t .  These 
l i n e s  a r e  now a v a i l a b l e  w i t h  t h e  ICRISAT Regional Groundnut 
Programme f o r  Southern A f r i c a  s t a t i o n e d  a t  Chi tedze,  and a r e  
being e v a l u a t e d  under l o c a l  c o n d i t i o n s  i n  c o l l a b o r a t i o n  wi th  
s c i e n t i s t  a t  Chi tedze.  Crosses  between r o s e t t e  r e s i s t a n t  
v a r i e t i e s  and l a t e  l e a f s p o t  and r u s t  r e s i s t a n t  l i n e s  have been 
i n i t i a t e d  j o i n t l y  by t h e  ICRISAT Regional Program and s c i e n t i s t s  
a t  Chi tedze  t o  deve lop  v a r i e t i e s  wi th  m u l t i p l e  d i s e a s e  
r e s i s t a n c e .  
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Screening f o r  r e s i s t a n c e  t o  r o s e t t e  could  be c a r r i e d  ou t  i n  
any p a r t  of Malawi a s  t h e  d i s e a s e  is  s e r i o u s  throughout t h e  
country.  However, l a t e  p l a n t i n g  (mid January)  and wide spacing 
should be adopted t o  g e t  maximum d i s e a s e  incidence.  Ear ly  
l e a f s p o t  r e s i s t a n c e  could  be e v a l u a t e d  i n  t h e  Cen t ra l  r eg ion  
where i n t e r f e r e n c e  from r u s t  and l a t e  l e a f s p o t  i s  n o t  important .  
sc reen ing  f o r  r e s i s t a n c e  t o  l a t e  l e a f s p o t  and r u s t  could be 
meaningful ly  c a r r i e d  o u t  i n  e i t h e r  t h e  Southern or  t h e  Northern 
regions .  However, e a r l y  p l a n t i n g  (end November) is important  t o  
minimize r o s e t t e  i n f e c t i o n .  The c r o p  may be sprayed w i t h  a 
s u i t a b l e  i n s e c t i c i d e  f o r  f u r t h e r  c o n t r o l  of r o s e t t e  d i s e a s e .  
I n v e s t i g a t i o n s  on e t i o l o g y  of groundnut w i l t  should be i n i t i a t e d  
and a p p r o p r i a t e  c o n t r o l  measures should be worked ou t .  Disease  
surveys  i n  o t h e r  groundnut growings a r e a s  of Malawi should a l s o  
be made i n  t h e  1983/84 c r o p  season. 
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On t h i s  v i s i t  I was accompanied by Drs. D.V.R.Reddy and 
S.N.Nigam. We v i s i t e d  t h e  Na t iona l  O i l s e e d s  Development P r o j e c t  
a t  t h e  Msekera Regional  Research S t a t i o n  l o c a t e d  about  1 5  Km from 
Chipata ,  on t h e  highway l e a d i n g  t o  Lusaka, on 23 February 1983. 
Dr. R.S.Sandhu, FA0 Groundnut Breeder ,  c o o r d i n a t e d  our v i s i t .  
A f t e r  lunch wi th  Dr.Sandhu, we met Mr. G . M i t i ,  a c t i n g  
Officer-in-Charge of t h e  s t a t i o n  who b r i e f e d  u s  on t h e  v a r i o u s  
r e s e a r c h  a c t i v i t i e s  of t h e  s t a t i o n ,  We t h e n  drove t o  t h e  farm 
and met Dr. G. Ke l ly ,  Agronomist, Mr.Musan#ya, Agronomist, Mrs. 
E. Nawali, Breeder ,  Mr.W.Luhanga, Breeder ,  Mr. Mayunda and Mr. 
Tembo, Techn ica l  A s s i s t a n t s .  We v i s i t e d  v a r i o u s  breeding,  
agronomy and pathology t r i a l s  on t h e  farm. Dr. Kel ly  exp la ined  
h i s  t r i a l s  on e f f e c t  of v a r i o u s  dosages  of phosphate  (30,60,90 
and 120 Kg/Ha) on y i e l d  of c u l t i v a r s  Makulu Red and Chalimbana, 
and on t h e  e f f e c t s  of p l a n t  spac ing  on t h e i r  y i e l d  and on r o s e t t e  
d i s e a s e  inc idence .  The s t a t i o n  h a s  g o t  an e f f e c t i v e  seed 
p roduc t ion  program. The recommended v a r i e t i e s  a r e  i n i t i a l l y  
grown i n  p r e b a s i c  s e e d  p l o t s  under t h e  s u p e r v i s i o n  of s c i e n t i s t s  
a t  t h e  s t a t i o n  and t h e n  s u p p l i e d  t o  'ZAM s e e d '  f o r  f u r t h e r  
d i s t r i b u t i o n  t o  r e g i s t e r e d  groundnut growers. Dr. Sandhu showed 
U s  some y i e l d  t r i a l s  where he is  t e s t i n g  a number of l i n e s  
s e l e c t e d  from ICRISAT b r e e d i l n g  m a t e r i a l  s u p p l i e d  t o  him. We 
a l s o  saw e n t r i e s  of t h e  ICRISAT " I n t e r n a t i o n a l  Groundnut F o l i a r  
Diseases  Nursery - IGFDNn. The t r i a l  was w e l l  l a i d  o u t  and 
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maintained. There was a  good bui ld  up of e a r l y  leafspot  on 
suscep t ib l e  check c u l t i v a r s .  The e n t r i e s  were not scored f o r  
d i sease  r e s i s t a n c e  a s  t h e  crop was not a t  a  s u i t a b l e  s tage f o r  
evaluat ion.  We discussed var ious  a s p e c t s  of screening of 
germplasm and breeding l i n e s  f o r  r e s i s t a n c e  t o  e a r l y  l ea f spo t  and 
r o s e t t e .  
Early l ea f spo t  and r o s e t t e  were found t o  be se r ious  on the  
farm. Late l e a f s p o t ,  r u s t ,  and pepper spot  d i seases  were a l s o  
observed but were not  so ser ious .  Peanut mot t le  v i r u s  disease 
was observed i n  almost a l l  p l o t s  surveyed and t h e  incidence 
ranged from 5 t o  20%.  W i l t  ( ae t io logy  not  known) was observed i n  
some f i e l d s  e spec i a l ly  on border rows. Damage due t o  leaf  
hoppers was a l s o  observed i n  c e r t a i n  p lo t s .  
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Together with Dr. Nigam, I v i s i t e d  Zimbabwe i n  response t o  
an i n v i t a t i o n  from Mr. G.L. Hildebrand, Groundnut Breeder in  
t he  Universi ty  of Zimbabwe. This t r i p  was extremely useful  for  
developing con tac t s  with s c i e n t i s t s  working on groundnut i n  
Zimbabwe and f o r  g e t t i n g  f i r s t  hand information on breeding fo r  
r e s i s t ance  t o  arachldlcDla , . , Phoma -and 
r o s e t t e  v i r u s  d iseases .  Dr. Nigam has a l ready  produced a  
d e t a i l e d  t r i p  r epo r t  on our v i s i t  wherein he covered many aspec ts  
of groundnut c u l t i v a t i o n  i n  Zimbabwe and research  on breeding fo r  
r e s i s t ance  t o  d iseases .  He a l s o  discussed poss ib le  a r eas  of 
cooperat ion between ICRISAT Regional Program i n  Malawi and the  
Department of Research and S p e c i a l i s t  Serv ice  under t h e  Ministry 
of Agr icu l ture ,  Zimbabwe. In t h i s  r e p o r t ,  I am b r i e f l y  
present ing some of my observa t ions  on research  a c t i v i t i e s  on 
groundnut and poss ib l e  a r e a s  f o r  f u t u r e  cooperat ion e s p e c i a l l y  on 
a spec t s  of d i sease  r e s i s t a n c e .  
Wereached Harare on 7 March 1983 v i a  Blantyre.  Mr. 
A.Z.Chiteka, Groundnut Breeder, received u s  a t  t h e  a i r p o r t  and 
b r i e f ed  us  on va r ious  research  a c t i v i t i e s  i n  groundnut breeding 
and i n  general  o rgan i sa t ion  of research  i n  Zimbabwe. 
The Department of Research and S p e c i a l i s t  Serv ices  of t he  
Ministry of Agr icu l ture  is respons ib le  f o r  t h e  a g r i c l t u r a l  
research i n  t h e  country. The Crop Breeding I n s t i t u t e  s i t u a t e d  i n  
Harare Research S t a t i o n  is  respons ib le  f o r  research i n  groundnut 
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b reed i lng .  Mr. G.L.Hildebrand h a s  been a c t i v e l y  a s s o c i a t e d  wi th  
groundnut b reed ing  f o r  a  long  t ime  and h a s  made an e x c e l l e n t  
c o n t r i b u t i o n  by developing h igh  y i e l d i n g  groundnut v a r i e t i e s .  He 
has  now l e f t  t h e  i n s t i t u t e  r e c e n t l y  and j o i n e d  t h e  U n i v e r s i t y  of 
Harare a s  a  Research Fellow. Mr. Chi teka h a s  now taken h i s  
p l a c e  i n  t h e  Min i s t ry .  Mr. Chi teka h a s  r e c e n t l y  v i s i t e d  ICRISAT 
Centre ,  Hyderabad, I n d i a .  Dr. D.L. Cole,  Sen ior  Lectur e r r  
U n i v e r s i t y  of Zimbabwe, looks  a f t e r  r e s e a r c h  on groundnut 
d i s e a s e s  under a  s p e c i a l  arrangement w i t h  t h e  Crop Breeding 
I n s t i t u t e .  
Mr. Chi teka drove us around t h e  farm a t  t h e  Harare  Research 
S t a t i o n  and we had a  quick look a t  t h e  f a c i l i t i e s  a v a i l a b l e  on 
t h e  farm. F i e l d s  a r e  w e l l  mainta ined.  Very good f a c i l i t i e s ,  
i n c l u d i n g  s p r i n k l e r  i r r i g a t i o n  and r a i n  s h e l t e r s ,  a r e  a v a i l a b l e  
a t  t h e  s t a t i o n .  
On t h e  nex t  day I v i s i t e d  t h e  U n i v e r s i t y  of Zimbabwe. I had 
a  ve ry  u s e f u l  and l e n g t h y  d i s c u s s i o n  w i t h  Mr. Hildebrand and Dr. 
Cole on a s p e c t s  of b reed ing  f o r  r e s i s t a n c e  t o  
Q=aw2uarachldlcola . . , Phoma -and r o s e t t e .  I v i s i t e d  
Dr. C o l e ' s  l a b o r a t o r y  and had an  o p p o r t u n i t y  t o  s e e  c u l t u r e s  of 
Earachldlcola . . Dr. Cole e x p l a i n e d  h e r  c o l l a b o r a t i v e  resea rch  
. . 
work w i t h  t h e  Crop Breeding I n s t i t u t e  on C arachld1coI.a and 
E a r a c h i d i d  . She h a s  made e x c e l l e n t  p r o g r e s s  on c o n t r o l  of t h e s e  
d i s e a s e s  us ing  f u n g i c i d e s  and on unders tand ing  t h e  i n t e r a c t i o n s  
of G- . . and E g~ach-. She h a s  sc reened  a l a r g e  
number of germplasm l i n e s  f o r  r e s i s t a n c e  t o  t h e s e  d i s e a s e s  and 
i d e n t i f i e d  s e v e r a l  good s o u r c e s  of r e s i s t a n c e .  She i s  c u r r e n t l y  
Page 55 
i n t e r e s t e d  i n  understanding t h e  mechanisms of r e s i s t ance  
involved. 
With Mr. Hildebrand, Dr. Cole, Mr. Chiteka and Dr.Nigam, 
I v i s i t e d  t h e  Variety Test ing Centre a t  Gwebi s i t u a t e d  some 30 Km 
Northwest of Harare. We went around var ious  breeding and 
pathology f i e l d  t r i a l s .  F i e lds  were we l l  maintained and has good 
. . 
and E aa&&~- . . f a c i l i t i e s  f o r  i r r i g a t i o n .  C. arachldlcola oh wer e 
found t o  be predominant and des t ruc t ive .  Bo t ry t i s  b l igh t  
(- ciner.ea) was very se r ious  on some germplasm l i n e s .  
Late l e a f s p o t ,  r u s t  and r o s e t t e  were occas iona l ly  observed. PMV 
was a l s o  p re sen t  on some l o c a l  germplasm l i n e s  but not i n  s e r ious  
proport ions.  Phoma b l i g h t  is regarded a s  a  s e r i o u s  problem on 
the  e a r l y  p lan ted  crop e s p e c i a l l y  under i r r i g a t i o n .  I had a  very 
usefu l  d i scuss ion  with Dr. Cole on t h e  epidemiology of Phoma 
b l i g h t  i n  Zimbabwe. She a l s o  explained t h e  methodology of 
screening of germplasm and breeding l i n e s  f o r  r e s i s t a n c e  t o  
L arachidicola. We v i s i t e d  t h e  ICRISAT " I n t e r n a t i o n a l  Groundnut 
Fo l i a r  Diseases  Nursery - IGFDN". This t r i a l  was planted l a t e  
and t h e  d i sease  pressure  was i n s u f f i c i e n t  t o  permit meaningful 
eva lua t ion  of e n t r i e s  f o r  r e s i s t a n c e  t o  L &i&.ala and 
L -9. We requested Mr. Chiteka t o  score  t h e  I G F D N  
e n t r i e s  f o r  r e s i s t a n c e  if d i sease  pressure  become high enough a s  
measured by bu i ld  up on s u s c e p t i b l e  check c u l t i v a r s .  
In t he  af ternoon,  we returned t o  Harare Research S t a t i o n  and 
v i s i t e d  va r ious  f i e l d  t r i a l s .  Mr. Hildebrand b r i e f ed  us h i s  
. . breeding ma te r i a l  r e s i s t a n t  t o  E -and r o s e t t e .  I was 
impressed by seve ra l  of h i s  breeding l i n e s  s e l e c t e d  from c ros ses  
Page 56 
between P I  274190 ( r e s i s t a n t  t o  E -cola) and Egret 
( suscept ib le  t o  E -f?;:me of these  promising breeding 
l i n e s  a r e  being compared with l o c a l  v a r i e t i e s  with and without 
cont ro l  of d i seases  using Bzavo. These s t u d i e s  a r e  very s imi l a r  
t o  our s t u d i e s  with r u s t  and l a t e  l e a f s p o t  r e s i s t a n t  l i n e s  a t  
ICRISAT Center,  Hyderabad. Several sources of r e s i s t a n c e  t o  
Eluuhm& . , a r e  now a v a i l a b l e  i n  Zimbabwe. Mr. Hildebrand has 
made a  generous o f f e r  of t h i s  ma te r i a l  f o r  eva lua t ion  aga ins t  
r u s t  and l a t e  l e a f s p o t  a t  ICRISAT Center. We a r e  g r a t e f u l  t o  him 
for  t he  o f f e r .  I t  would be exceedingly i n t e r e s t i n g  t o  eva lua te  
these  l i n e s  f o r  r e s i s t ance  t o  t h e  var ious  d i seases  and p e s t s  we 
a r e  cu r r en t ly  i nves t iga t ing  a t  ICRISAT. 
On March 9, I v i s i t e d  a  Communal a rea  a t  Chihuri along w i t h  
Dr.Nigam, Mr.Hildebrand, Mr. Chiteka, Dr. Cole, Miss. F.A. 
Chanakira, Research Fellow, Universi ty  of Zimbabwe, and Mr. R.T. 
Chimbarawga, Research Of f i ce r ,  Agronomy I n s t i t u t e ,  Harare 
Research S t a t i o n ,  t o  s ee  a  v a r i e t a l  t r i a l  which was planted by 
Mr. Chiteka i n  co l l abo ra t ion  with personnel of t h e  Department of 
Agricul ture  and Technical Services .  The t r i a l  cons is ted  of four 
v a r i e t i e s  planted on two d i f f e r e n t  da t e s  with a gap of 4 weeks 
between p lan t ings ,  Rosette was common on l a t e  p lan ted  t r i a l s .  
IZ- . . was a l s o  observed but was not s e r ious .  On our 
way back, we v i s i t e d  t h e  Henderson Research s t a t i o n  where Dr. 
. . Cole conducts t r i a l s  on fungic ida l  cont ro l  of L uahixab and 
E -  6 .  1 .  
F i g .  10: A )  Web b l o t c h  caused by  Phornn ar~nc7z-ici~i.~?o%~-~. 
B )  Reac t i ons  o f  genotypes t o  r). u r a c l i i , . I i c ~ ~ h  i n  
Zirribabwe: L e f t ,  r e s i s t a n t  genotype P I  274190; 
R i g h t  s u s c e p t i b l e  genotype E g r e t .  
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We left Harare on March 10, 1983 and reached Lilongwe via 
Blantyre. 
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Dr. K.W.Riley, T e c h n i c a l  Advisor f o r  Oi lc rops ,  Hole t t a  
S t a t i o n ,  I n s t i t u t e  of A g r i c u l t u r a l  Research,  E th iop ia ,  dur ing h i s  
v i s i t  t o  ICRISAT Regional  Groundnut Program i n  Malawi along wi th  
Dr. Roger Kirkby, Program O f f i c e r  (Crops and Cropping Systems) ,  
Regional  O f f i c e  f o r  E a s t e r n  and Southern  A f r i c a ,  I n t e r n a t i o n a l  
Development Research C e n t r e  ( I D R C ) ,  extended an i n v i t a t i o n  t o  me 
t o  v i s i t  E t h i o p i a .  A f t e r  g e t t i n g  t h e  formal  approval  from 
ICRISAT C e n t e r ,  Hyderabad, I v i s i t e d  E t h i o p i a  from 27 A p r i l  t o  1 
May on my way back t o  I n d i a .  The purpose of my t r i p  was t o  
p a r t i c i p a t e  i n  a group d i s c u s s i o n  on q u a r a n t i n e  a s p e c t s  of 
groundnut r u s t  and t o  d e l i v e r  a l e c t u r e  on d i s e a s e s  of groundnut 
a t  t h e  I n s t i t u t e  of A g r i c u l t u r a l  Research,  Addi Ababa. 
I reached  Addis Ababa on 27 A p r i l ,  1983.  Dr. Riley met me 
a t  t h e  a i r p o r t .  We drove t o  H o l e t t a  S t a t i o n  s i t u a t e d  some 45  Km 
wes t  of Addis Ababa. Dr. R i ley  b r i e f e d  me on t h e  v a r i o u s  
r e s e a r c h  a c t i v i t i e s  a t  t h e  s t a t i o n  and of o b j e c t i v e s  of t h e  I D R C  
funded p r o j e c t s  i n  E t h i o p i a .  
Next day I v i s i t e d  t h e  I n s t i t u t e  of A g r i c u l t u r a l  Research, 
Addis Ababa, and c a l l e d  on Dr. Taye Worku, General  Manager. Be 
e x p r e s s e d  h i s  d e s i r e  t o  have more c o o p e r a t i v e  resea rch  wi th  
ICRISAT. I n  t h e  morning, I p r e s e n t e d  a seminar on d i s e a s e s  of 
groundnut w i t h  emphasis on b reed ing  f o r  r e s i s t a n c e .  The seminar 
was a t t e n d e d  by IAR p a t h o l o g i s t s  and o t h e r s  working on groundnut 
improvement a t  v a r i o u s  a g r i c u l t u r a l  r e s e a r c h  s t a t i o n s  i n  
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~ t h i o p i a .  A f t e r  t h e  seminar we had a  very u s e f u l  and l eng thy  
d i s c u s s i o n ,  e s p e c i a l l y  on spread  of groundnut r u s t  through seed 
movement. A group d i s c u s s i o n  on q u a r a n t i n e  a s p e c t s  of groundnut 
r u s t  was a r ranged  i n  t h e  a f t e r n o o n  and t h e  d i s c u s s i o n  was 
cont inued f o r  about  4 hours.  Mr. Yebio Woldemarian, P r o j e c t  
Leader,  Low-Land O i l c r o p s ,  c h a i r e d  t h e  s e s s i o n .  Groundnut r u s t  
has  a l r e a d y  been r e p o r t e d  from Eth iop ia .  It i s  be l i eved  t h a t  
r u s t  is seed-borne and s t r i c t  q u a r a n t i n e  measures a r e  observed i n  
E t h i o p i a  r e g a r d i n g  import  of seed m a t e r i a l  from o t h e r  c o u n t r i e s .  
I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  movement of seed from r u s t  
a f f e c t e d  a r e a s  w i t h i n  t h e  coun t ry  is  a l s o  r e s t r i c t e d .  Based on 
r e s e a r c h  done a t  ICRISAT, I emphasised t h a t  r u s t  i s  n o t  
i n t e r n a l l y  seed-borne. Ured in iospores  may be c a r r i e d  on t h e  seed 
s u r f a c e  but  d i s e a s e  shou ld  n o t  be e s t a b l i s h e d  i f  t h e  seed i s  
t r e a t e d  wi th  a  s u i t a b l e  f u n g i c i d e .  I t r i e d  t o  convince t h e  
p a r t i c i p a n t s  from t h e  q u a r a n t i n e  u n i t  t h a t  t h e r e  was no danger of 
sp read  of groundnut r u s t  through seed movement w i t h i n  t h e  
country .  
I v i s i t e d  Low-Land A g r i c u l t u r a l  Research S t a t i o n  a t  
Melkaworer s i t u a t e d  some 2 0 0  Km s o u t h e a s t  of Addis Ababa. Mr. 
Yebio Woldemarian coord ina ted  t h i s  v i s i t .  I met Mr. Asfaw Tulu,  
P l a n t  P a t h o l o g i s t  ( r e c e n t l y  he v i s i t e d  ICRISAT), Mr. Adugna 
Wakijra,  Agronomist, Miss Meaza, Techn ica l  A s s i s t a n t  ( P l a n t  
Pathology)  and Mr.Kidane-Marim Hagos, Techn ica l  A s s i s t a n t  
(Groundnut) and we went around t r i a l s .  Mr. Yebio has  made 
s e v e r a l  promising s e l e c t i o n s  from a  b reed ing  popula t ion  s u p p l i e d  
by ICRISAT Center.  The m a t e r i a l  was p l a n t e d  i n  progeny rows. He 
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t o l d  me t h a t  t h e  s e l e c t i o n s  w i l l  be m u l t i p l i e d  f o r  i n c l u s i o n  i n  
m u l t i l o c a t i o n a l  t e s t i n g .  The c r o p  was a t  m a t u r i t y .  Leafspo t s  
were observed on t h e  c r o p  e s p e c i a l l y  on t h e  lower l e a v e s  but 
d e f o l i a t i o n  was n e g l i g i b l e .  Diseases  a r e  n o t  cons idered  t o  be 
important  i n  o f f  season t r i a l s .  I was t o l d  by Mr. Tulu t h a t  
e a r l y  l e a f  s p o t  and r u s t  a r e  s e r i o u s  d u r i n g  t h e  monsoon season. 
Farm f a c i l i t i e s  a r e  e x c e l l e n t  bu t  l a b o r a t o r i e s  a t  t h e  s t a t i o n  a r e  
poorely  equipped. 
I l e f t  Addis Ababa on 1 May 1983 and reached Hyderabad on 2 
May 1983 v i a  Bombay. 
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I am extremely g r a t e f u l  t o  ICRISAT f o r  sending me on t h i s  
i n t e r e s t i n g  assignment and t o  IDRC f o r  providing t h e  f i n a n c i a l  
support.  I express  my deep sence of g r a t i t u d e  t o  Dr.D.McDonald, 
Program Leader (Groundnut) , ICRISAT, f o r  h i s  guidance and 
valuable  suggest ions i n  car ry ing  out t h e  assignment successfu l ly .  
I am a l s o  deeply indebted t o  Dr. R.W.Gibbons and Dr. D.V.R. 
Reddy f o r  advice and encouragement. 
I wish t o  express  my deep sence of app rec i a t ion  t o  Dr. S.N. 
Nigam, P r i n c i p a l  P l an t  Breeder, ICRISAT Regional Groundnut 
Program fo r  Southern Afr ica  f o r  h i s  cooperat ion and he lp  i n  
making my v i s i t  both p ro fe s s iona l ly  u se fu l  and enjoyble.  My 
spec i a l  thanks a r e  due t o  Mrs.Nigam f o r  her kind he lp  and 
h o s p i t a l i t y  . 
I thank Dr.J.T. Legg, Dr.H.K.Mwandemere, Mr.D.R.B. Manda 
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APPENDIX I 
SCREENING OF GROUNDNUT GERMPLASM FOR RESISTANCE TO CERCOSPORA 
AT THE CHITEDZE AGRICULTURAL RESEARCH STATION, LILONGWE, 
MALAWI -1982/83.  
................................................................................... 
R e a c t i o n  t o  
Line ICG Genotype USDA N o .  O r i g i n  
N O .  N O .  ....................... 
D e f o l i a t i o n  Disease  
( % )  s c o r e  
................................................................................... 
Argent ina  
Argent ina  
B r a z i l  
B r a z i l  
Argent ina  
Argent ina  
B r a z i l  
Argent ina  
B r a z i l  
Argent ina  
B r a z i l  
Argent ina  
B r a z i l  
B r a z i l  
Brat il 
B r a z i l  
B r a z i l  
B r a z i l  
Argent ina  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
Argen t ina  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
B o l i v i a  
B o l i v i a  
Argent ina  
Argent ina  
B r a z i l  
Argent ina  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
Uruguay 
Braz il 
Argent ina  
Argent ina  
Argentina 
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
Argentina 
Argentina 
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
Mozambique 
Argentina 
Argent ina  
Argentina 
Argentina 







NC Ac 394 
NC Ac 446 
NC Ac 465 
NC Ac 2659 
NC Ac 2666 
NC Ac 2672 
NC Ac 2828 
NC AC 2845 
NC Ac 17113 





































EC 24402 PI 161308 
- PI 262087 
- PI 161297 
- PI 226249 




Batani 9 - 
U/1/2/3 - 
Ah.54 - 
Ah.7173 PI 12156 
Bar ba ton - 
Manfredi 108 - 
Manfredi 112 - 
Ah.2-21-14-1-14 - 
Ah.7166 PI 12030 
Brengold - 
C.55-437 - 
EC 21111 - 
EC 21124 - 
EC 21164 - 
EC 24374 PI 161296 
EC 24375 PI 161297 
EC 24402 PI 161308 
EC 24405 PI 226249 
EC 24422 PI 210827 



























3325 EC 38606 
3326 EC 38607 
3362 Improved 
Spanish B2 
3397 Local Alarge 
3401 Man 








3411 MF 2 




3618 Valancia type 
3626 EC 21157 
3633 EC 42552 
3641 EC 21147 
3657 EC 109271 
3663 EC 76450 
3670 EC 76442 
3704 EC 21024 









































NC Ac 15996 
NC Ac 2997 
NC Ac 9532 
NC Ac 10110 
NC Ac 16126 
NC Ac 16129 
NC Ac 16808 
NC Ac 16819 
NC Ac 17059 
NC Ac 17074 
NC Ac 17086 
NC Ac 17523 
NC Ac 17035 
NC Ac 17038 
























































NC Ac 9629 PI 268713 
NC Ac 9631 PI 268715 
NC Ac 10080 PI 268518 
NC Ac 15995B PI 261918 
NC Ac 16141 PI 262092 
NC Ac 16158 PI 262110 
NC Ac 16159 PI 262112 
S/A7 Zonde - 
KCA S/A6 - 
Argent ine  White - 
NC Ac 16149 PI 262100 
NC Ac 969 PI 162523 
NC Ac 1209 PI 210825 
NC Ac 1272 PI 240545 
NC Ac 15979 PI 261895 
NC Ac 15998 PI 261921 
NC Ac 16995 PI 271105 
NC Ac 16854 PI 270839 
NC Ac 968 PI 162522 
NC Ac 16863 PI 270848 
- PI 268572 
NC Ac 15999 PI 261922 
82/66 PI 261918 
308/63 - 
144/6 PI 262110 
NC Ac 981 PI 162535 




Argent ina  
Argent ina  
B o l i v i a  
Bo l iv ia  
Bo l iv ia  
S .Afr ica  
S.Af r i c a  
Argent ina  
B o l i v i a  
Argent ina  
Argent ina  
Argent ina  
Bo l iv ia  
Bo l iv ia  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
Argent ina  
B o l i v i a  
Argent ina  
































B r a z i l  
B r a z i l  
B r a z i l  
Zimbabwe 
S.Af r i c a  
S.Af r i c a  
S.Af r i c a  
S.Af r i c a  
S .Afr ica  
B o l i v i a  
B o l i v i a  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
B r a z i l  
Braz i l  








B r a z i l  
Argentina 
Malagasay 
S.Af r i c a  
Zambia 
Zambia 




B r a z i l  
S.Africa 






B r a z i l  
B r a z i l  
Braz i l  
Malagasay 
B r a z i l  
S .Afr ica  









Flor ish Runner 
Ah 22 
Ah 23 















































NC Ac 16559 
NC Ac 9882 
NC Ac 2604 
NC Ac 3003 
NC Ac 9918 
NC AC 9921 
NC Ac 15986 
NC Ac 17502 
Skylux A 
Barbaton 
NC Ac 10063 
NC Ac 9965 
NC Ac 10003 
NC Ac 16888 
NC Ac 16914 
NC Ac 16975 
NC Ac 16937 
NC Ac 16964 
NC Ac 17011 








































NC Ac 2857 









NC Ac 10067 
NC Ac 9987 
NC Ac 17530 
NC Ac 2613 
NC Ac 2866 
NC Ac 9888 
NC Ac 9917 
NC Ac 9923 
NC Ac 9966 
NC Ac 10015 









































NC Ac 44 
NC Ac 529 
NC Ac 537 
NC AC 1301 
NC AC 2816 










































t:C Ac 2190 
HC Ac 2748 
NC Ac 2884 
NC Ac 17124 
Ah 32 
MH 2 
NC Ac 11 
NC Ac 2462 
Ah 6897 
C.148 










































































494 - E 879/614 
495 - SAC 58 
496 - SP 1 
497 - R R I / ~  
1175 Ah-65 








7 8 7 5  Dh-3-29 
4580 EC 76446 (Sp.) 
2716 EC 76446 ( 2 5 2 )  
2963 fSE-7-2 
- rSE-7-5 
9 5 C  G-37 
7  5 1  Gangcpur i 
- GhUC-1 
2353 Gujarat Dwerf 
'utent2 



















































NC Ac 2731  P I  1 3 8 8 7 0  
NC Ac 2821  - 
NC Ac 1 7 0 9 0  - 
NC Ac 1 7 1 2 9  - 
NC A c  1 7 1 3 2  - 
NC A c  17133(RF)  - 
NC A c  1 7 1 3 5  - 
NC Ac 1 7 1 4 2  - 
NC Ac 1 7 3 5 2  - 
KC Ac 927 P I  162859  
Smi th  1 9 8  P I  215696 
T a r a p o t o  P I  259747 
NC Ac 17127  P I  275750 
MS-46 P I  270806 
L i n e  1 3 0  P I  298115  
DBT 200 P I  314817  
- ?I 337394F 
Rosado  P I  327409  
T a r a p o t c  P I  341879 
Y a r a p o t o  ?: 2 5 0 6 6 0  
T2rapo:c F3 361622  
KC 11'76 F I  2 F C 5 5 3  
L l a n c o  P I  303516  
B l a n c c  F i  393517 
Korado PI  313526  
(Bunch. S c r ~ !  P I  3 F ?  527-B 
Tfnf.ozz:;a P i  5 3 5 3 1  
Cosa  P z r n e r  F: :.?3611 
I r a n  
USA 
P e r u  
P e r u  
P e r u  
I n d i a  
P e r u  
B r a z i l  
USA 
Sudan  
P e r u  
P e r u  
P e r u  
Zimbabwe 
I s r a e l  
P e r u  
A r g e n t i n a  
h r g e n t i n a  
I s r a e l  
I ionduras  
B o n a u r a s  
P e r u  
P e r u  
? e r u  
P e r u  
P e r u  
P e r u  



















































53-68 (France) - 
















SCREENING OF BREEDING LINES FOR RESISTENCE TO 
AT THE CBITEDZE AGRICULTURAL RESEARCH STATION, LILONGWE, 
MALAWI-1982/83. 
Test entry Reaction to S, 
w-m-J'Jm 
1, (FESR ll-PE-B3-B2-B2Bl x ~hulamith) F2-B3 (S) 
2 .  (NC Ac 1107 x DBT 200) F2-B7 (S) 
3.  (RMP 91 x NC AC 17133 (RF) FZ-Bl(R) 
4 .  (Shantung KU No. 203 x EC 76446 (2921 F2 -BZ-Bl(S)-Bl-Dl 
x NC Ac 17133 (RF)F2-B3(R) 
5 ,  (Jacana x NC Ac 17133 (RF) F2-B2(R) 
6 (NC AC 2190 x PI 259727)F2-Pl13-P2-Bl-E2 (R) X 
NC AC 17133 (RF) F2-B1 (R) 
7 .  (J 11 x DHT 200)F2-B1(R) 
8 1  (2-2 x PI 2597471FZ-Bl-Bl(S)-Bl-E~ x L.No.95-A) F2-B3 (R) 
9 -  (FESR 8-P12-B1-B2-B1-B1 x C ~ ~ C O )  f2-B1 ( R )  
:C. (Fa l zpu r  1-5 x DBT 2001F2-63 (R) 
1:. (GolZln 1 x NC Ac 17133(RF)Fi-E3 (B) 
i;+ (h:ar.iplnter x t:C hc 17133 (RF)F2-G1 
. . (florlglant x Ch1co)Pi-E2-B1-B1 x NC Ac l 7 3 3  (RFIF2-B1 
: 4 .  (FESF 5-Pb-Bi-62-El-El x Cfilco)TS-Ki 
. . 
- ' *  (2. 2 1  x NC kc l72:iRT) F?-62 
(MH i x PI 259747) F2-Bi-El-El(R)-B2-E1 x L . N ~ . ? ~ - A ) F ~ - B J  
''- (F334-b-~-12 x DHT 200) FS-BZ (R) 
Defoliation 
( 8 )  
Disease 
score 
(Tif span x DHT 200) F2-B3 (R) 
(Shulamith x Robut 33-11F2-P1-Bl-B1-B1-B1 x 
(Robut 33-1 x Comet)F2-Bl-Bl-Bl-Bl x NC Ac 17133(RF) 
(Colorado Manf redi) x NC Ac 17133 (RF) F2-BZ 
(53-68 x ChicoIF2E-B1-B1-B1-B1 x NC AC 17133(RF)F2-B1 
(Manfredi x NC Ac 17133(RF)F2-B3(S) 
NC Ac 17133 (RF) F2-B3 
(Jacana x DHT 200lF2-B2 
(Colorado Manfredi x DHT 200)F2-B2(R) 
(Manfredi x NC 3033) F2-B1 
(FSB 7-5 x DBT 200)F2-B4 
1, 0:s~ :p in t ; r  :: EC. 7 t .146  ( 2 9 2 :  ) r2-B1-E1 
2 .  (Fc lzpcr  1-5 c F: 40745Z)FL-E1-21 
2 .  (Dh 3-20 x PL 405132)F2-B4-E2 
4. ( J  11 x T23)PS-B4-B?-91 x K C  kc  17090)F2-Fl-B1 
5 .  (Pi 2 5 9 7 4 ;  r TI:.\' 2)  fi-El-E? 
6. (Robut 33-1 x @7/4/7(2))Fi-E1-B1 
7 .  (P62r.i P i n t a r  ). EC 76446 (292) IF%-Bi-El 
(EC 76446 (?92) x Hobut 33-11 F2-B1-B1 
(PI 259747 x NC AC 17090)F2-B1-El 
(Mani Pintar x DHT 200)FZ-B1-B1 
(Hani Pintar x DHT 200)32-B2-B1 
(Shantung RU.NO.203 x 28-2061F2-81-01 
(NC Ac 17133 x TMV 21F2-Bl-El 
(NC Ac 17133 x TflV 2)F2-B1-B1 
(JH 89 x PI 4074541F2-81-81 
(Faizpur 1-5 x PI 407454132-81-B4 
(EC 76446 (292) x Rebut 33-11F2-B1-B1 
(EC 76446(292) x Rebut 33-l)F2-B1-El 
(PI 259747 x TMV 2) F2-02-01 
(EC 76446 (292) x 87/4/7/ (2) l F2-B1-El1 
(NC AC 171?3 x NC Ac 15989)F2-Pl-B1 
( J  11 x ? G  3)P2-i34-B1 r NC Ac 17090)F2-Bi-E1 
(KGS 9 X 2-51 F2-82-Bl-Ei x NC 3033) F2-El-81 
( J  11 x TG 3)F2-B4-B2-B1 x NC AC 17090lF2-52-B3 
(Gangapuri x PI 4074543 F2-B1-~1 
(EC 67446(292) x Rebut 33-1)F?-Bl-B1 
(Manfred; x PI 407 454) F2-81-B1 
(Pi 255747 x Chhlinibane!Fi-El-El 
(Eiekulu Red x DET 200)Fi-E1-E1 
(21 259747 x T!,:V 2)Fi-B2-E1 
(Dh 3-20 x PI 4C7454)F2-Bl-B? 
(Nan; Finter :; DET 200IT2-02-E1 
(Rebut 22-1 x 1:: hc 2?:1)T2-FS-Ei-El-E1 r 
PI 407454) ri-62-El 
(Mani Pinta: ): ~obut 33-l)F2-61-81 
(Dh 3-20 X PI 405132)F2-81-~1 
(Shantung KU.No.203 x Robut 33-l)F2-Bl-B1 
(PI 259747 X Rebut 33-1)P2-Bl-B1 
(Goldin 1 x PI 407454)FZ-B1-B1 
(Gangapuri x PI 405132)F2-~1-~1 
(Ah 8189 x ManfrediIF2-P2-B1-81-B1 x 
PI 407454)F2-Bl-B1 
(PI 259747 x Robut 33-11 F2-82-82 
(Dh 3-20 x PI 407454lF2-81-81 
(Rebut 33-1 x PI 259747lF2-B1-B1 
(Goldin 1 x PI 407454lF2-81-81 
(Ah  el89 x Manfredil FZ-P3-Bl-Bl-El x 
PI 405132) F2-B?-Bl 
(Gangepuri x PI 405132) F2-B1-B1 
(PI 259747 x Rebut 33-11F2-Bl-Bl 
(Shulamith x NG 268)F2-P2-El-B1 x 
PI 407454)FZ-B1-El 
(Robut 33-1 x 87/4/7(2))F2-Bl-B1 
(JB 89 x PI 407454)FZ-B3-B1 
(JR 89 x PI 407(54)Fi-B3-61 
( J  11 x TG ?)Y2-B4-62-61 x NC kc :70901I'2-Ei-E1 
(K ?3  x DET ?UC!T>-El-B1 
(kobut 33-1 x 1iC hc 2C2l)F2-F2-61-D1 x F: 407454) 
Fi-EL-El -E2 
(R~but 33-1 x P 1  29EilS)T2-El-E: 
(X4O-4-3-8-B x POL 2)F2-51-61-6: >: Nt 3033) 
F2-El-B1 
1. (Dh 3-20 x PI 405132)F2-B4-Bl-Bl(P) 
2 .  (Dh 3-20 x PI 405132)F2-B4-Bl-B3 
3. (MGS 9 X 2-5)F2-B2-Bl-B1 x NC 3033)FZ-Bl-Bl-B3 
4 .  (Manf redi x PI 405132) F2-B1-B1 
RUST RESISTm 
- U S G E N E R A T I o N  
(THV 2 x NC k c  17506)F3-Bl-B1 
(Rebut 33-1 x NC AC 2E21)F2-82-Bl-B1 x 
NC k c  17090) F2-B1-B1-B1 
(nobut 33-1 x NC Ac 175061F3-B1-B1 
(Rebut 33-1 x NC AC 17133)F3-Bl-B1 
(Fiorigiant x NC Ac 175061F2-P1-81-B1 
(nobut 33-1 x NC Ac 17133)F3-Bl-B1 
(TElV 2 x 17506) F3-El-B1 
(Robut 33-1 x NC Ac 17133)F!-61-62 
(Robut 33-1 x Krap.St.lG)F3-El-B1 
(TMV 2 x NC AC 1713?)P2-B?-Bl-B1 
(Rebut 32-1 x NC Ac 17135)F2-Bl-B1 
(Rebut 35-1 x NC AC 17133)F3-bl-61 
(NC 6 x DHT 200)Fi-B1-Bi-B1 
(THV 2 x Krap.St.l6)F3-B1-61 
(TMY 2 x NC k c  171:3:f3-E3-B: 
(Robut 33-1 x DE? 200)F2-Ei-Bi-B2 
(Argentine x NC Ac 17090) F2-B2-B2-B2-B1 
(NC AC 2564 x NC Ac 17090)F2-P3-Bl-Bl-B1 
(MGS 9 x EC 76446(292))F2-Bl-B2-Bl-B1 
(MGS 9 X NC AC 17090)FZ-B2-Bl-B2-B1 
(Dh 3-20 X NC AC 1709O)FZ-Bl-Bl-Bl-B2 
(OG 69-6-1 x NC Ac l7090)F2-Bl-Pl-Bl-Bl 
( X  9-2-B-25-B x EC 76446(292))F2-B1-B1-B1-B1 
(GADG 1 x NC Ac 17090)P2-B2-PI-Bl-B1 
(Starr x NC AC 17090)F2-Bl-Bl-Bl-B1 
(G 37 X EC 76446(292))F2-B2-Bl-B2-B1 
(53-68 X PI 259747)F2-Bl-Bl-BZ-B1 
(Dh 3-20 X NC AC 17090)F2-Bl-Bl-Bl-B1 
(ME 1 x EC 76446(292))F2-B1-P1-B1-Bl 
(M 145 X NC AC 1709O)F2-Bl-Bl-Bl-Bl 
(Ah 8254 x NC Ac 17090)F2-Bl-B2-Bl-B1 
(MGS 7 x NC Ac 17090)F2-Bl-Pl-Bl-B1 
(FSB 7-2 x NC Ac 17090)F2-Bl-Pl-Bl-B1 
(Argentine X NC Ac 1709O)F2-Bl-Bl-Bl-B1 
(NG 268 x EC 76446(292))F2-B1-B2-B1-B1 
(GAUG 1 x EC 76446(292))E2-Bl-B2-Bl-B1 
(OG 69-6-1 X NC AC 17090)F2-Bl-Pl-Bl-B1 
(GAUG 1 x NC Ac 1709O)F2-Bl-BZ-Bl-B1 
(Dh 3-20 x EC 76446(292))P2-Bl-Bl-Bl-B1 
(Ah 8254 x NC Ac 1709O)F2-Bl-B2-Bl-B1 
(Faizpur 1-5 x NC Ac 1709O)F2-Bl-Bl-Bl-B1 
(NC AC 2564 x NC Ac 17090)F2-P28-Bl-Bl-B1 
(Starr x NC AC 17090)F2-Bl-P2-Bl-B1 
(Argentine x NC Ac 1709O)F2-Bl-Bl-Bl-B2 
(JB 89 x NC A c  17090)F2-Bl-Bl-Bl-B1 
(Ah 8254 x EC 76446(292))F2-Bl-B2-Bl-B1 
(HG 1 x EC 76446 (292) F2-B1-P1-B1-B1 
(Ah 65 X E c  76446(292))F2-Bl-B2-Bl-B1 
(Plorigiant X NC Ac 1709O)F2-Bl-Bl-Bl-B2 
(Ah 32 x NC AC 1709O)F2-B2-Bl-Bl-B1 
(M 145 x NC A c  17090)F2-B2-B2-Bl-B1 
(Ah 65 x NC Ac 17090) F2-B1-B2-B1-B1 
(FSB 7-2 x NC Ac 927)F2-Bl-Bl-Bl-Bl(Tan) 
(FSB 7-2 x NC A c  927)F2-Bl-Bl-Bl-Bl(Purple) 
(NC 17 x EC 76446(292)F2-B1-B1-Bl-B1 
(NC-Fla-14 x EC 76446(292))F2-B1-B1-B1-B1 
(JA 89 x NC A c  l7090)FZ-Bl-Bl-Bl-B2 
(OG 1-13-3 x EC 76446 (292) F2-B1-B2-Bl-B1 
(MGS 7 x EC 76446(292))FZ-P2-Bl-Bl-B1 
(TG 3 x EC 76446(292)F2-Bl-Bl-Bl-B1 
(TG 14 x NC AC 17090)F2-Bl-B2-Bl-B1 
(JB 335 x EC 76446(292))F2-B2-B2-Bl-B1 
(SM 5 x NC AC 17090)F2-Bl-Bl-Bl-B1 
(SM 1 x NC AC 17090)F2-Bl-Bl-Bl-B1 
(MGS 8 x EC 76446(292))F2-Bl-B2-Bl-B1 
(JH 335 x NC A c  1709O)F2-Bl-B2-Bl-B1 
(JA 171 x EC 76446(292) )F2-Bl-B2-Bl-B1 
(NC 17 x NC AC 17090)F2-Bl-Bl-Bl-B1 
(MGS 9 x NC A c  17090)F2-Bl-B2-B1-B1 
(NC A c  400 x NC AC 1709O)F2-Bl-B2-Bl-Bl 
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(MI45 x NC Ac  1709O)F2-B2-B2-B2-Bl-B1 
(JE89 x PI 259747)P2-B5-B2-Bl-Bl-B1 
(JB 60 X EC 76446 (292) ) F2-B2-Bl-Bl-Bl-B1 
(NC AC 1107 x NC A c  1709O)F2-Bl-Bl-Bl-Bl-B2 
(M 145 x EC 76446(292))F2-B1-B1-Bl-Bl-B2 
(JE 89 x EC 76446(292))P2-Bl-Bl-B2-Bl-B1 
(C 148 x NC AC 17090)F2-B2-Bl-B2-Bl-B1 
(Dh 3-20 x EC 76446(292)PZ-B2-R2-Bl-Bl-B1 
(Argentine X NC Ac  17090)F2-B1-B1-Bl-Bl-B1 
(FSB 7-2 X P1259747)F2-P27-Pl-Bl-Bl-B1 
(OG 71-3 X PI 259747)FZ-B2-Bl-Bl-Bl-B1 
(AH 32 x NC AC 17090)F2-Bl-B1-Bl-Bl-B1 
(Comet x NC AC 17090)F2-B1-B1-Bl-Bl-B1 
(Ah 8254 x NC Ac 1709O)F2-Bl-B2-B2-Bl-B1 
(MGS 8 x EC 76446(292))f2-Bl-B2-Bl-Bl-B1 
(TG 14 x EC 76446 (292))F2-Bl-Bl-Bl-Bl-B1 
(SM 5 x EC 76446(292))F2-Bl-B2-Bl-Bl-B1 
(MK 374 x PI 298115)F2-Bl-B2-B2-Bl-B1 
(JB 171 x NC AC 1709O)F2-Bl-Bl-Bl-B2-B1 
(Faizpur 1-5 x NC Ac 17090)F2-B3-B2-Bl-Bl-B1 
(NC AC 1107 x NC Ac 170901F2-B1-Bl-B2-Bl-B1 
( G  37 x NC Ac 1709O)F2-Pl-Bl-Bl-Bl-B2 
(MGS 7 x EC 76446(292))F2-B1-B1-B1-B1-B1 
(BG 1 x PI 259747)F2-Bl-Bl-B2-Bl-B1 
(NC AC 2190 x NC AC 17090) F2-B1-B2-B1-B1-B1 
(JE 171 x NC Ac 17090)FZ-Bl-Bl-B2-Bl-B1 
(NC-Fla-14 x NC Ac  1709O)F2-B2-Bl-Bl-Bl-B1 
(MGS 8 x EC 76446(292))F2-Bl-Bl-B2-Bl-B1 
(Star1 X NC AC 17090)P2-Bl-Bl-B2-Bl-B1 
(X-2-25-B x EC 76446(292))F2-Bl-B2-Bl-Bl-B1 
(BG 1 x EC 76446(292))F2-Bl-Bl-B2-Bl-B1 
(ME 1 X EC 76446(292))FZ-Bl-B2-B2-Bl-B1 
(JH 60 X IC AC 1709O)P2-Bl-Bl-Bl-Bl-B2 
(NC +la-14 X NC A c  17090)F2-Bl-BZ-B2-Bl-B1 
(NC 17 X NC AC 17090)P2-B2-Bl-Bl-Bl-B1 
(RS 114 X PI 259747)F2-Bl-Bl-B2-Bl-B1 
(TG 17 x NC A c  1709O)F2-Bl-Bl-Bl-Bl-B1 
(Comet x NC A c  17090)F2-B1-B1-B1-Bl-B1 
(ME 1 X NC AC 1709O)F2-Bl-Bl-B2-Bl-B1 
(Dh 3-20 x EC 76446(292))F2-Bl-Bl-Bl-Bl-B1 
(G 37 x NC AC 17090)P2-P1-Bl-Bl-Bl-B1 
(NC AC 2190 X PI 259747)F2-B2-Bl-Bl-Bl-B1 
(NC-Pla-14 x NC A c  17090) F Z-B2-B2-B2-Bl-B1 
(Shantung KU.NO.208 x EC 76446(292))F2-Bl-Bl-B2-Bl-B1 
(NC AC 2190 x NC AC 17090)F2-Bl-B2-Bl-Bl-B1 
( G  37 x EC 76446(292) )F2-B1-B1-B1-B1-B1 
(Faizpur 1-5 x NC AC 17090)F2-B2-B2-Bl-Bl-B1 
(HE 1 x NC A c  17090)F2-Bl-B2-Bl-Bl-B1 
(JE 60 x NC AC 170901F2-Bl-Bl-Bl-Bl-B2 
(NC AC 2564 x NC AC 17090)P2-B2-Bl-Bl-Bl-B1 
(NG 268 X PI 259747)F2-Bl-Bl-B2-Bl-B1 
(X  41-X-X-1-B x EC 76446 (292) )F2-Bl-Bl-B2-Bl-B1 
(Florigiant x NC A c  17090)F2-B1-B1-Bl-B1-B1 
(Comet x NC AC 17090)F2-Bl-Bl-Bl-Bl-B1 
(MG8 9 x EC 76446 (2921F2-B1-B2-B1-B1 
(NC -Fla-14 x EC 76446 (292) ) ~2-~2-~1-~l-Bl-B1 
(Argentine x NC Ac 1709O)F2-Bl-B2-Bl-Bl-B1 
(NC AC 2564 X NC Ac 17090)F2-P25-Bl-Bl-Bl-B1 
(MGS 9 x EC 76446(292)P2-BZ-Bl-Bl-Bl-B1 
(Starr x NC Ac 1709O)P2-B1-B2-Bl-Bl-B1 
(NC AC 2731 X PI 259747)FZ-B2-B1-B1-B1-Bl 
(SH 1 X PI 259747) P2-B1-B1-B1-Bl-Bl 
(X 40-X-X-3-B X NC Ac 17090)P2-B1-Bl-Bl-Bl-B1 
(RS 114 x EC 76446(292)F2-BZ-Bl-B2-Bl-B1 
(53-68 x EC 76446(292))F2-B2-Bl-B2-Bl-B1 
(99-5 X NC AC 170901 F2-81-81-82-81-B1 
(Dh 3-20 x EC 76446(292))F2-B2-Bl-Bl-Bl-B1 
(NG 268 x NC AC 1709O)F2-B2-Bl-B2-Bl-B1 
(SM 1 x PI 259747lF2-Bl-B1-81-Bl-B1 
(NC AC 2190 x PI 259747)F2-B2-Bl-Bl-Bl-B1 
(Ah 65 X NC AC 17090)F2-B2-Bl-Bl-Bl-B1 
(JH 60 x EC 76446(292)FZ-B2-Bl-Bl-Bl-B1 
(Nc AC 1107 x EC 76446 (292) F2-B1-B1-B1-B1-B1 
(HG 1 x NC Ac 17090)F2-Bl-B1-B2-B1-B1 
(53-68 x EC 76446(292))F2-Bl-Bl-Bl-Bl-B1 
(FSB 7-2 x NC AC 17090)F2-B1-B1-Bl-B1-B1 
( G  37 X EC 76446(292))F2-Bl-B2-Bl-Bl-B1 
(NC AC 2768 x PI 259747)FZ-B2-Bl-B2-Bl-B1 
(TG 17 x NC AC 1709O)F2-Bl-Bl-B1-B1-B1 
(NC Ac 2190 x NC Ac 17090)F2-Bl-B2-Bl-Bl-B1 
(TG 3 x NC AC 17090)F2-B2-Bl-B2-Bl-B1 
(53-68 x NC Ac 17090) FZ-Bl-Bl-B2-Bl-B1 
(G 37 x NC Ac 17090)F2-Bl-Bl-B1-Bl-B1 
(NC AC 1107 x NC Ac 17090)F2-Bl-B1-Bl-Bl-B1 
(OG 69-6-1 x NC Ac 17090)F2-B1-B1-B2-Bl-B1 
(Ah 32 X PI 259747)P2-Bl-Bl-Bl-Bl-B1 
(JH 171 x NC AC 17090)FZ-B2-Bl-B2-Bl-B1 
(Ah 8254 x PI 259747)F2-B2-Bl-BZ-Bl-B1 
(53-68 x NC AC 17090)PZ-B1-B1-Bl-Bl-B1 
(MGS 8 x EC 76446(292))F2-Bl-Bl-B2-Bl-B1 
( G  37 x NC AC 17090)F2-Bl-Bl-B2-Bl-B1 
(X9-2-B-25-B x PI 259747)F2-Bl-Bl-B2-Bl-B1 
(Comet x NC Ac 17090)F2-Bl-Bl-Bl-Bl-B1 
(Ah E254 X NC AC 17090)F2-62-B1-B2-B1-B1 
(NC AC 2564 X NC AC 17090)~2-P23-3i-Bl-Bl-B1 
(Ah 32 X NC AC 17090)F2-Bl-El-Bi-E1-91 
(JE 3:' : NC h c  i709O)F2-E1-E2-EL-Ei-B1 
;JE 171 >: RC hc 17090)F2-El-G2-El-Bl-B1 
[JE 60 1: EC 76446 (292)r2-E2-Bl-Ei-bi-B? 
(Va:.275G x EC 76446(292)F2-Bl-B2-Bl-El-B1 
(HGS 8 x NC Ac 17090)F2-Bi-Bi-B2-Bl-B1 
(53-68 X EC 76446 (292)F2-B2-Bl-Bl-Bl-B1 
1. (Shantung KU NO. 203 x EC 76446 (2921) F2-B1-Bl-EL-B1-81-81 100 
2. (Fzizpur  1-5 x NC Ac 17090) f 2-62-62-B2-B1-Bi-61 10C 
2 .  (TG 3 X PI 259747)F2-Pl6-B?-Bl-Bl-B1-B1 100 
2 *  (MB 1 X NC AC 17090)F2-Bl-E1-Bi-Bi-Bl-B1 100 
5 *  (NC k c  2190 X KC Ac ~7090)Fi-Bl-E2-Bl-El-B2-B1 100 
G .  (HG 1 x NC AC 17090)F2-Ei-E?-62-Bl-bl-E1 100 
7 (Ah 32 x RC Ac 1709C)F2-B1-P1-E?-Bi-Bl-B1 100 
(GAUG 1 x NC Ac 17090)F2-Bl-Bl-BZ-Bl-Bl-B1 
(MGS 7 x EC 76446 (292) lF2-B1-81-BS-B1-Bl-B2 
(JB 89 X NC Ac 17090)F2-Bl-B2-B2-Bl-Bl-B1 
(JB 60 x NC Ac 17090) F2-81-81-B1-B1-B1-Bl 
(SM 5 x EC 76446 (292) F2-Bl-82-Bl-Bl-Bl-Bl 
(NC- Pla-14 x EC 76446 (292) )F2-B2-Bl-B2-?1-Bl-B1 
(GAUG 1 x PI 259747) F Z-BZ-Bl-B2-Pl-Bl-B1 
(Dh 3-20 X PI 259147 FZ-Pl-P2-B2-Bl-B3-B1 
(MGS 9 X EC 76446 (292) )F2-B2-Bl-B2-Pl-Bl-B1 
(Jii 335 x NC AC 17090) F2-Bl-Bl-B2-B!-BI-B1 
(NC Ac 2190 x NC Ac liO9D)F2-Bl-BS-Bl-El-B1-B1 
(Dh 3-20 ): EC 76446 (292)F2-€2-El-B!-E!-El-E1 
urtcm o r r  rn trp 
w w m 2 -  
1. ( X  9-2-B-25-B X PI 259747) F2-PP-81-B1-B2-Pi-El-B1 (Tan) 
2. (Chico x PI 259747) F2-B1-PI-B1-B1-P1-B1 
2 .  (Dh 3-20 x PI 259747)F2-P75-Pl-Bl-B2-B2-Bl-B1 
4 6 (Ah 6279 x PI 259747 ) FZ-Bl-B4-Bl-B2-Bl-Bl-B1 
5 ( X  9-2-E-25-B Y, PI2597471 F2-P9-P6-Bl-B2-P!-Bl-Bl (Purple) 
PESR 11 -P13-B1-B2-Ei-B1-B1-B1-Bl-Bl-E1 
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4, (Ah 8254 x PI 259747)FZ-P4-Pl-Bl-B2-Bl-Bl-B1 
5 ,  (BG 1 x NC Ac 17090)F2-B2-Bl-BZ-Bl-Bl-B1 
6, (Ah 32 X NC AC 17090)F2-01-Bl-B2-Bl-B1 
7 ,  (Comet x NC Ac 17 090) F2-B2-81-B2-B1-B1-B1 
8,  (Shantung KO.NO. 203 X EC 76446 (292) )F2-Bl-Bl-B2-Bl-Bl-B1 
g ,  (NC AC 400 X EC 76446 (292))F2-Bl-Bl-B2-Bl-Bl-Bl 
1 0 ,  FESR 11-P17-B1-B1-01-B1-Bl-B1-B1-B1 
11. (Faizpur 1-5 x NC AC 17090) F2-B1-B2-B1-B1-B1-B1 
1 2 ,  (JH 89 X EC 76446 (2921 )FZ-Bl-Bl-B2-Bl-Bl-B1 
13 .  (Dh 3-20 x PI 259747) F2-P75-Pl-Bl-B2-B2-Bl-H 
14, (NC AC 2768 x NC Ac 17090)F2-Bl-Bl-B2-Bl-B1 
1 5 .  (Flor igiant x NC Ac 17090) F2-01-B1-P1-Bl-B1 
16,  (NC AC 2190 x NC AC 17090)F2-Bl-B2-Bl-B2-B2 
17. (G 37 x EC 76446 (292) )F2-Bl-B2-Bl-B2-B1 
18, (Dh 3-20 x NC AC 17090)F2-Bl-B2-Pl-Bl-B1 
19, (JH 89 x NC AC 17090) F2-B1-B1-B1-B1-B1 
20 ,  (TG 3 x EC 76446 (292) F2-B1-81-B1-B1-B1-B1 
21 .  J 11 t 
22 .  Robut 33-1 
2 3 ,  NC AC 17090 
24. Spancr oss 
25, Chalimbana 
26. Mani Pintar 
27, RG 1 
28, SAC 58 
29. E 879/614 
30, Egret 
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(Goldin x Faizpur 1-51 x (Manfredi x M 131F2-B1 
(GAUG 1 x NC Ac 17090) x (Rebut 33-1 - 10-3-Bl-Bl-Bl-Bl)F2-B1 
(G 37 X PI 259147) X (Robut 33-1 - 21-ll-Bl-Bl-Bl-Bl)F2-B1 
(BG 1 x EC 76446 (292)) x (Rebut 33-1 -10-3-Bl-Bl-Bl-Bl)F2-B1 
(MGS 8 x Rebut 33-11 X (Rebut 33-1 - 30-3-B1-Bl-Bl-Bl)F2-B1 
( MK 374 x Rebut 33-1) x (Robut 33-1 x NC AC 316)FZ-B1 
(NC Ac 17352) x (Goldin 1 x Faizpur 1-5)F2-B1 
(NC AC 17352) X (Rebut 33-1 - 2l-ll-Bl-Bl-Bl-Bl)F2-B1 
(Rebut 33-1 -2l-ll-Bl-B1-Bl-B1) % 877 F2-B1 
(Rebut 33-1 x 9051F2-B1 
(Robut 33-1 -21-11-B1-B1-B1-El1 x (Manf redi x I4131 F 2-B1 
(Robut 33-1 x NC Ac 2821) x (Goldin 1 x Faizpur 1-51F2-B1 
(Ti£ span x G 201lF2-B1 
(Rebut 33-1 x NC AC 2821) x (USA 20 x TMV 10 1 F2-B1 
(MK 374 x Robut 33-11 x (53-68 (France) x Robut 33-11 F2-B1 
(R0but 33-1 x NC Ac 2821) x (USA 20 x TMV 101F2-B2 
(Goldin 1 x Faizpur 1-51 x (Manfredi x M 131F2-B1 
(Goldin 1 x Faizpur 1-51 x (Manfredi x M 131F2-83 
(USA 20 x TMV 10) x (Rebut 33-1 -10-3-Bl-Bl-Bl-Bl)F2-B2 
(Robut 33-1 -21-11-B1-81-81-B1) x (Manf redi x M 13) F2-B1 
(Robut 33-1 -21-11-B1-B1-Bl-B1) x (Manf redi x M 13) F2-B2 
(MGS 8 x Robut 33-11 x (Robut 33-1 x NC Ac 28211F2-B1 
(MGS 8 x Robut 33-1) x ( ~ o b u t  33-1 x NC Ac 3161F2-B2 
(53-68 x Robut 33-11 x (Robut 33-1 x NC AC 316) F2-81 
(53-68 x Robut 33-1) x (Robut 33-1 x NC Ac 3161~2-82 
(MR 374 x Robut 33-1) x (Robut 33-1 x NC Ac 3161F2-B1 
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28.  (Mk 374 X R0but 33-11 x tRobut 33-1 x NC Ac 3161F2-B2 
29, (MK 374 x Rebut 33-11 x (53-68 x Robut 33-11 F2-B1 
30. (MK 374 x Robut 33-11 x (53-68 x Robut 33-11F2-B2 
31. (MK 374 x Robut 33-11 x ( 53-68 x Robut 33-1)F2-B3 
32, (Rebut 33-1 x 865 lF2-83 
33. (Rebut 33-1 x 9351F2-B1 
34. (Rebut 33-1 x 9441F2-B1 
(Ah 8254 x MH2)F2E-B2-Bl-Bl-B1 x L.No.95-AIF2-Bl-Bl 
(Ah 8254 x MH2) F2E-B2-Bl-Bi-B1 x L.No. 95-A) F2-B2-B1 
(Ah 8254 x HH21 F2E-B2-Bl-Bl-B1 x L. N0.95-A) F2-B2-B2 
(Ah 8254 x MHz) F2E-02-B1-B1-B1 x L.No. 95-A)F2-B2-B3 
(Ah 8254 x MH2) F 2E-B2-81-B1-B1 x L, NO. 95-A) F2-B2-84 
(Colorado Manfredi x L. No. 95A) F2-B1-B1 (Red) 
(Colorado Manfredi x L.No.95A)FZ-B2-B1 
(Colorado Manf redi x L.No.95A) F2-B2-82 
(Comet x TG 16) F2E-B2-B1-Bl-B1 x L.No.95-A) F2-B1-B1 
(Comet x TG 161 F2E-B2-B1-B1-B1 x L. NO. 9 5-A) F2-B1-B2 
(Comet X TG 161 F2E-02-81-B1-B1 x L.No.95-A) F2-81-B3 
(FSB 7-5 x L.No.95-A)F2-B1-B1 
(Gangapuri x L. No. 95-A) F2-B1-B1 
(Gangapur i x L.No. 95-A) F2-B1-B2 
(Jacana x L.No. 95-A) F2-82-B1 
(Jacana x L. No. 95-A) F2-B2-B2 
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(Jacana x L. No.95-A) F2-B2-B3 
(SM 1 X Sh 3-20) P2-P2-Bl-Bl-B1 X L.N0.95-A)F2-01-01 
(SM 1 x Dh 3-20) P2-P2-Bl-Bl-B1 x L. N0.95-A) P2-B1-B2 
(SM 1 x Dh 3-20)F2-P2-Bl-Bl-B1 x L.N0.95-A)P2-01-B3 
(JL 24 x L,No.95-A)F2-Bl-B1 
(JL 24 x L.N0.95-A)F2-B1-82 
(Robut 33-1 x Shantung KU N0.203)F2-Bl-B1 
(shantung KU No.203 x Robut 33-1)F2-B1-B1 
(Ah 114 x NC Ac 11071P2-03-B1-92 
(BP 1 x J 11)FZ-B1-B1-B1 
(Chalimbana x SM 5)F2-Bl-B2-B2(Red) 
(Chico x Ah 330) F2-B4-B1-B1 
(Chico x NC Ac 3441F2-01-81-Bl 
(Chico x NC Ac 344) F2-52-B1-B1 
(Chico x NC Ac 21231F2-B1-B1-01 
(Chico x NC Ac 2123)F2-Bl-Bl-B2 
(Dh 3-20 x Ah 330)P2-B2-0l-B1 
(Dh 3-20 x P334 A-B-14)P2-81-Bl-B1 
(Dh 3-20 x F334 A-B-141F2-02-Bl-Bl 
(Dh 3-20 x P334 A-B-14)P2-BZ-Bl-B2 
(Dh 3-20 x F334 A-B-14) P2-B2-Bl-B3 
(Dh 3-20 x NC AC 344) P2-B2-Bl-B1 
(Faizpur 1-5 x Ah 330)F2-01-Bl-B1 
(Paizpur 1-5 x Ah 330)F2-B5-01-B1 
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(Faizpur 1-5 x Ah 3301F2-85-81-B2 
(Faizpur 1-5 x Ah 330lF2-85-81-83 
(Faizpur 1-5 x NC Ac 2123lP2-81-81-81 
(Faizpur 1-5 X NC AC 2123)F2-Bl-Bl-B4 
(Paizpur 1-5 x NC Ac 21231P2-83-B1-82 
(Faizpur 1-5 x NC Ac 2123) P2-83-81-84 
(Faizpur 1-5 x Sigaropink) P2-B1-B1-01 
(FSB 7-5 x 75-23) P2-B3-81-81 
(FSB 7-5 X 75-23) F2-83-01-82 
(FSB 7-5 X 75-23) F2-83-81-83 
(FSB 7-5 x 75-23) F2-84-81-81 
(Goldin 1 x Ah 330lF2-01-B1-81 
(Goldin 1 x Ah 3301F2-81-81-02 
(Goldin 1 x F 334A-B-14)F2-83-Bl-B2 
(Goldin 1 x Sigaropink) F2-82-81-81 
(J 11 x HG l)EF2-81-B1-81 
(J 11 x HG 1)EF2-81-81-82 
( 3  11 x HG 1)EFZ-81-81-B3 
(J 11 x Faizpur 1-5)F2-01-82-B1 x Colorado 
Manf r edi) EF2-81-81-B1 
(J 11 x Faizpur 1-5)F2-81-82-81 x Colorado 
Manf redi) EF2-81-81-82 
( 3  11 x Faizpur 1-5)F2-81-82-B1 x Colorado 
Manf redi) EP2-81-81-83 (Reds 
(J 11 x Faizpur 1-5lF2-81-02-81 x Colorado 
Manf r edi) EF2-81-B1-84 (Red) 
(J 11 x Faizpur 1-51 F2-B1-82-81 x Manf redi) F2-81-01-81 
(J 11 x Faizpur 1-5) F2-81-82-81 x Manfredi) F2-81-81-82 
(J 11 x Faizpur 1-51 F2-B1-82-B1 x Manf redi) F2-Bl-B1-~3 
(JL 24 x G.D.Mutant)EF2-Bl-B2-B3 
(JL 24 x G.D.Mutant) F2-03-81-81 
(JL 24 x G.D.Mutant) F2-83-B1-B2 
(JL 24 x G.D.MutantIF2-B3-B1-B3 
(JL 24 x G.D.MutantIF2-B3-Bl-B4 
( J L  24 x HG l)F2-Bl-Bl-B1 
(JL 24 x NC AC 17352)F2-84-Bl-B2 
(JL 24 x (72-R x 2-51 F2-P1-81-81) EF2-B1-01-B1 
(Makulu Red x J llIF2-82-B1-B1 
(Makulu Red x J ll)F2-B2-Bl-B2 
(Hanf redi x P334 A-B-14) F2-B2-B1-B1 
(Manfredi x F334 A-B-14) F2-B2-Bl-B2 
(Manfredi x F334 A-B-14) F2-B2-B1-B4 
(Manf redi x F334 A-B-14) F2-B2-Bl-B1 (Red) 
(Manf redi x F334 A-B-l4)F2-BS-Bl-B1 
(Manf redi x F334 A-8-14] F2-95-81-B2 
(MGS 9 X 2-51 F2-P5-81-81-81 x Kanyama) F2-81-81-82 
(Mani Pintar x 91176)F2-B2-Bl-B2 
(RMP 91 x Dh 3-20)F2-Bl-Bl-B1 
(RMP 91 x Dh 3-201F2-Bl-Bl-B2 
(Robut 33-1 x G,D.Mutantl F2-81-B1-82 
(Robut 33-1 w G.D.Mutant ) F2-81-82-B2 
(Robut 33-1 x Jacana) F2-B4-B1-B1 
(Robut 33-1 x JacanalF2-85-B1-81 
(Robut 33-1 x JacanalF2-B5-B1-B3 
(Robut 33-1 x Jacana) F2-05-B1-04 
(Robut 33-1 x NC Ac 28211 F2-P1-B1-81 x Kanyama) F2-B1-B1-02 
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(Robut 33-1 x NC Ac 2821) F2-P1-B1-B1 x Kanyama) F2-81-B1-B3 
(Robut 33-1 x NC Ac 2821)F2-Pl-Bl-B1 x Kanyama)F2-Bl-BlBS 
(Rebut 33-1 x Nc AC 2821)F2-Pl-Bl-B1 x NC 61F2-B3-81-81 
(SM 5 x NC AC 175OO)F2-Bl-Bl-B2 
(T 64 x NC Ac 1107)F2-Bl-B1-01 
(Tifspan x NC Ac 2944) F2-P4-Bl-Bl-B1 x Robut 33-11 F2-B1-B1-B2 
(Tiispan X NC AC 2944) F2-P4-Bl-B1-01 x Rebut 33-11 F2-B1-81-03 
(1176 x NC Ac 21231F2-81-81-92 
(1176 x NC AC 2123)F2-B1-B1-03 
(1176 x NC Ac 2123) F2-83-B1-B1 
(Robut 33-1 x NC AC 2821)P2-P2-Bl-B1 x NC 6)P2-0l-Bl-B2 
(Robut 33-1 x L.No.95-A) F2-B1-B1-a 
(Manfredi x F 334 A-B-14)F2-Bl-Bl-01 
(Manfredi x F 334 A-B-14)F2-81-01-B2 
(Robut 33-1 x JacanalF2-01-01-82 
(FSB 7-2 x 75-23) F2-Bl-Bl-Bl 
(M13 x S.KU.No.203) F2-01-01-81 
(MR2 x MK 374)F2-Bl-Bl-B1 (Red) 
(M82 x NC AC 2731) F2-01-Bl-B2 
(MH2 x TG 16) F2-B1-B1-B1 
(ME2 x 28-206) F2-B1-81-83 (Red) 
(MA2 x Shantung RU,No. 203) F2-01-81-B2 
(MK 374 x MI12)F2-Bl-Bl-B1 
(MR 374 x MB2)F2-Bl-Bl-B2 
(MK 374 x NC Ac 27681F2-Bl-Bl-B2 
(MK 374 x POL.2) F2-B1-B1-B1 
(MK 374 x TG 16) ~2-B1-81-B1 
(NC AC 1107 x NC AC 2768)F2-Bl-B1-03 
97. (NC Ac 1107 x ArgentinelF2-B1-B1-B1 
98. (NC Ac 1107 x Argentine1F2-B1-81-B2 
99. (NC AC 2731 x W L .  2) F2-B1-B1-B1 
100. (NC Ac 2768 x H 13lP2-B1-81-B1 
101, (NC Ac 2768 x WL.2) F2-B1-B1-B1 
102. (NC Ac 2768 x POL,2lF2-Bl-Bl-B2 
103. (NC Ac 2768 X POL,2)F2-Bl-BlB2 (Red) 
(NC Ac 2768 x Florunnr)F2-Bl-Bl-Bl 
(POL. 2 x MR 3741 F2-B1-B1-B1 
(GAUG 1 x Rebut 33-1)F3-Bl-B2 
(GAUG 1 x Rebut 33-lIF3-Bl-Bl 
(Robut33-1 x Florunner) F3-81-B1 
(Robut 33-1 x FlorunnerlF3-B1-B2 
(Florunnet x Robut 33-11 F3-B1-B1 
(Florunner x Robut 33-11 P3-81-82 
(Rebut 33-1 x NC AC 2731) F3-B1-B1 
(Robut 33-1 x NC Ac 27311F3-81-B2 
(Argentine x MK 3741F3-B1-B1 
(TG 16 x GAUG1) F3-B1-B1 
(Goldin 1 x F 334A-B-14)FZ-81-B1-Bl 
(M 13 x NC AC 17352IF2E-B1-B1-B1 
(Rebut 33-1 x F 334A-Bl4)F2-Bl-Bl-B1 
(Goldin 1 x SigaropinklF2-B1-B14 
(TG. 16 x M 13)F2-Bl-Bl-B1 
(TG 16 x ME 2)F2-Bl-Bl-B1 
(GAUG 1 x Robut 33-1lF2-B1-81-81 
(GAUG 1 x Gangapur i1 F2-B2-B1-B1 
(GAUG 1 x NC Ac 1107)F2-Bl-Bl-B1 
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125. (GAUG 1 x NC AC 27311F2-Bl-Bl-Bl 
126. (GAUG 1 x TG 161F2-B1-B1-B1 
127, (GAUG 1 x TG 16)F2-Bl-Bl-B2 
128. (Shantung KU.No.203 x TG 16) F2-81-B1-B3 
129. (RObut 33-1 x GAUG l)F3-Bl-B1 
130. (Rebut 33-1 x GAUG llP3-B1-B2 
(Faizpur 1-5 x F334-A-B-14) F2-B2-B2-B1 
(Gangapur x MR 374) F2-B1-84-81-B1 (Red) 
(Goldin 1 x Faizpur 1-5)F2-P5-Bl-Bl-B1 x 
Manf redi) F2-B2-Bl-Bl-B1 
(Goldin 1 x NC 3033) F2-B1-B1-Bl-B2 
(Tifspan x NC Ac 2944) P2-P4-Bl-Bl-B1 x 
G.D.Mutant) EF2-B1-81-81-82 
(Tifspan x NC Ac 2944) F2-P4-Bl-Bl-B1 x 
G .D.Mutant) EF2-81-B1-82-82 
(Tifspan x NC Ac 2944) F2-P4-Bl-Bl-B1 x 
G.D.Nutant) EF2-Bl-Bl-B2-B4 (Red) 
(Tifspan x NC Ac 2944)F2-P4-Bl-Bl-B1 x 
NC AC 3033) F2-81-81-81-81 
1. (Dh 3-20 x Jacana) F2-B1-B1-81-81 
2. (Gangapur x NC Ac 17500) F2-B1-B1-81-B1 
3. (Goldin 1 x BG l)F2-Bl-Bl-Bl-B1 
4. (Goldin 1 x NC 3033)F2-B3-EBl-Bl-B1 
5. (BG 1 x Faizpur 1-5)F2-EBl-Bl-B1 x (TMV 7 x 
FSB 7-21 F2-P3-Bl-Bl-B1) F2-B1-Bl-B1-Bl 
6. (BG 1 x Faizpur 1-5)F2-EBl-Bl-B1 x (TMV 7 x 
FSB 7-21 F2-P3-Bl-Bl-B1) F2-B1-B1-B-2 
7. (BG 1 x Faizpur 1-51 F2-EB1-B1-B1 x (TMV 7 x 
FSB 7-2)F2-P3-Bl-B1-B1)F2-Bl-Bl-Bl-B3 
(Ah 114 xGangapuri) F2-Bl-B2-83-Bl-B3 
(Chalimbana x Dh 3-20) F2-91-B2-B1-B1-B1 
(Manipintar x Dh 3-2-1 F2-82-82-81-81-B1 
(Ah 114 x HG l)F2-81-02-B2-Bl-B2 
(Ah 114 x HG 1 )F2-Bl-B2-B2-Bl-B3 
(Makulu Red x Dh 3-20) F2-Bl-B2-Bl-Bl-B1 
(Makulu Red x M 13)F2-Bl-B2-Bl-Bl-B1 
(Mani Pintar x Faizpur 1-51 F2-Bl-B2-B3-Bl-B1 
(Mani Pintar x Faizpur 1-51 FZ-Bl-B2-83-Bl-B3 
(Mani Pintar x Faizpur 1-51 F2-Bl-B2-B3-Bl-B4 
(Mani Pintar x Faizpur 1-51 F2-Bl-B2-B3-Bl-B5 
(M 13 x Gangapur i) F2-81-B2-B1-B1-B1 
(M 13 x Gangapuri) F2-B1-B2-B1-B1-B3 
(M 13 x Gangapur i) F2-B2-B2-Bl-Bl-B1 
(NC Ac 3033 x FSB 7-21 F2-Bl-B2-Bl-Bl-B1 
(RMP 12 x Gangapuri) F2-81-B2-B1-B1-B1 
(RMP 12 x Gangapur i) F2-Bl-B2-Bl-Bl-B2 
(RMP 12 x Gangapuri) F2-Bl-B2-B2-Bl-B1 
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19. (RMP 12 x Manf redi) F2-Bl-B2-Bl-Bl-B3 
20. (RMP 12 x Manf redi) F2-B1-B2-B1-B1-B4 
21. (RMP 12 x Dh 3-20)F2-Bl-B2-Bl-Bl-B1 
22. (RMP 12 x Manf redi) F2-Bl-BZ-B2-Bl-B1 
(Ah 2105 x TMV 10) P2-P1-Bl-Rl-B2-Bl-Bl-B1 
(Ah 6279 x F ~ O K  igiant) L F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Ah 6279 x NC AC 310)EF2-B1-Bl-Bl-B2-Bl-Bl-B1 
(AH 6279 x NC AC 1107) LF2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Ah 8254 x M 13)LF2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Ah 8254 x M 13)LF2-Bl-Bl-Bl-B2-Bl-Bl-B2 
(Comet x M 13) LF2-B2-Bl-Bl-BZ-Bl-Bl-B2 
(Florunner x NG 1) LF2-B1-Bl-Bl-B2-Bl-~l-B1 
(Flor igiant x SM 5 )  LF2-B2-Bl-Bl-B2-92-Bl-B1 
(Flor igiant x TG 16) LF2-Bl-Bl-Bl-B2-B2-Bl-B2 
(Florigiant x TG 17lLF2-B1-B1-B1-B2-B5-B1-B1 
(Gangapur i x NC-FLA-14) LF2-B3-Bl-Bl-B2-92-Bl-B1 
(Gangapur i x NC-FLA-14) LF2-83-Bl-Bl-B2-B2-Bl-B2 
(Gangapuri x NC-FLA-14) LF2-83-Bl-Bl-B2-02-Bl-B4 
(GAUG IX NC-FLA-14) LF2-B2-Bl-B2-82-B2-Bl-B1 
16. (GAUG 1 x NC Ac 31O)LF2-Bl-Bl-Bl-B2-B2-Bl-B2 
17. (M 13 X Comet) LF2-E2-Bl-Bl-B2-Bl-Bl-B1 
18. (M 13 x Comet LF2-B3-01-Bl-B2-Bl-Bl-B1 
19. (M 13 x TG l)LF2-B2-Bl-Bl-B2-Bl-B1 
20. (M 13 x TG l)LF2-82-Bl-Bl-B2-91-B2 
21, (NC AC 1107 x Ah 82541 ~2-Pl-Bl-Bl-B2-Bl-B1-B1 
(NC AC 1107 X Span~r0SS) LF2-81-B1-B1-NlB2-B1-B1-B1 
(NC AC 1107 x S ~ ~ ~ ~ K O S S ) L P ~ - B ~ - B ~ - B ~ - N ~ B ~ - B ~ - B ~ - B ~  
(NC AC 1107 X SpanCtoS~) LF2-Bl-Bl-Bl-NlB2-Bl-Bl-B3 
(NC Ac 1107 X 72-R) EF2-Bl-B1-B1-NlB2-Bl-Bl-B1 
(NC Ac 475 x M 13)LF2-P1-B1-Bl-NlB2-Bl-Bl-B1 
(NC AC 475 x 28-206) LF2-B1-Bl-Bl-NlB2-Bl-Bl-B2 
(NC AC 2654 x NC AC 310)LF2-B2-Bl-Bl-NlB2-B1-~1-~1 
(NC Ac 26 54 x 28-206) LF2-P1-B1-B1-NlB2-B1-B1-B1 
(NC AC 2821 x MH 2)LF2-Bl-Bl-Bl-NlB2-B2-Bl-B1 
(NC Ac 2821 x TG 16)EF2-B1-B1-B1-N1B2-B1-Bl-B1 
(NC AC 17113 X M 13)LF2-Bl-Bl-Bl-NlB2-Bl-B1-~1 
(NC Ac 17113 X 28-206)LF2-P2-Bl-Bl-NlB2-Bl-Bl-B1 
(NC AC 310 x MH 1) LF2-B1-B1-B1-NlB2-B1-B1-B1 
(NC Ac 310 x M 13)LF2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(NC AC 310 x NC AC 2821)LF2-B1-Bl-B1-NlBZ-B1-Bl-B1 
(NC AC 310 x SpancrossILF2-B1-B1-B1-N1B2-Bl-B1-B1 
(NC AC 310 x Spancross)LF2-B1-B1-B1-N1B2-B1-Bl-B2 
(NC Ac 2543 X NC Ac 2821)LF2-B2-Bl-Bl-B2-Bl-Bl-B1 
(NC Ac 2543 x Spancross)F2-B3-B1-Bl-N1B2-B1-B1-B1(Red) 
(NC Ac 2543 x X 14-4-B-19-B) LP2-B1-B1-B1-NlB2-B1-Bl-B1 
(NC AC 2543 x TG 1) LF2-B1-B1-81-B2-81-B1-Bl 
(NC-PLA-14 x Spancross)LP2-B1-B1-Bl-N1B2-B1-B1-B1 
(NC-FLA-14 x TG 16)LF2-B1-B1-B1-N1B2-B1-B1-B1 
(NC-FLA-14 x TG 16)LF2-Bl-Bl-Bl-NlB2-Bl-Bl-B2 
(NC AC 2731 x Spancross)LF2-B2-Bl-Bl-NlB2-Bl-Bl-B1 
(P01.2 x N C - F L A - ~ ~ ) L F ~ - B ~ - B ~ - B ~ - N ~ B ~ - B ~ - B ~ - B ~  
(POL. 2 x ~ l o r  igiant) L F ~ - B ~ - B ~ - B ~ - N ~ B ~ - B ~ - B ~ - B ~  
(Shulamith x Ah 8254) E F ~ - B ~ - B ~ - B ~ - N ~ B ~ - B ~ - B ~ - B ~  
(Shulamith x Ah 8254)EF2-Bl-Bl-Bl-NlB2-~2-~1-~1 
(Shulamith x MI1 2 )LF2-Bl-Bl-Bl-NlB2-Bl-Bl-B1 
(Shulamith x NC AC 310) L F ~ - B ~ - B ~ - B ~ - N ~ B ~ - B ~ - B ~ - B ~  
(Shulamith x S ~ ~ ~ C K O S S ) L F ~ - B ~ - B ~ - B ~ - N ~ B Z - B ~ - B ~ - B ~  
(Shulamith x SM 5)LF2-B2-B1-Bl-Nl-B2-Bl-Bl-B1 
(Shulamith x TG 17) L F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Shulamith x TG 17)LF2-Bl-Bl-Bl-B2-Bl-Bl-B2 
(Spancross x TG 14)LF2-P2-B! . -Bl-NlB2-B2-Bl-B1 
(SM 5 x NC AC 1107)EF2-Bl-Bl-Bl-NlB2-Bl-Bl-B1 
(SM 5 X NC AC 1107)EF2-Bl-Bl-Bl-NlB2-Bl-Bl-B2 
(MH 2 x 28-206)LF2-B2-Bl-Bl-NlB2-Bl-Bl-B1 
(MH 2 x 28-206)LF2-B2-Bl-Bl-NlB2-Bl-Bl-B1 
(Shantung KU.NO.203 x NC AC 310)LF2-B1-B1-Bl-NlB2-Bl-Bl-B1 
(72-R x M 13)EF2-Bl-B1-Bl-NlB2-B4-B1-91-B1 
(72-R x M 13)EF2-Bl-Bl-Bl-NlB2-B4-Bl-B2 
(72-R x 28-206)LF2-B1-81-Bl-NlB2-Bl-Bl-B2 
(NC AC 2654 x Comet)LP2-B3-Bl-Bl-B2-Bl-Bl-B2(Red) 
(NC Ac 2654 x Comet)LF2-B3-Bl-Bl-B2-Bl-Bl-B3 
(NC Ac 2654 x Comet)LF2-B3-Bl-Bl-B2-Bl-Bl-B2(Pale Tan) 
(NC Ac 2821 x MH 2)EF2-Bl-Bl-Bl-NB2-Bl-Bl-B1 
(NC AC 2462 x ME 2)LF2-B2-Bl-Bl-BZ-Bl-Bl-B1 
(NC-PLA-14 x M 13)F2-B2-Bl-Bl-B2-Bl-Bl-B1 
(NC Ac 2543 x NC AC 2821) L F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 2543 x 28-206)~~2-Bl-~l-Bl-B2-Bl-B1-B1 
(Star x ME 2) E F ~ B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Florunner x TG 17)~~2-82-~1-~1-~2-~1-B1-B1 
(Florunner x TG ~ ~ ) L F ~ - B Z - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Plorigiant x NC AC 1107) ~2-~1-Bl-Bl-B2-B1-B1-B1 
1. (Argentine x NC Ac 282l)F2L-Bl-Bl-Bl-EB2-B2-~1-~1 
2. (Argentine x NC AC 2821)F2L-Bl-B1-Bl-EB2-B2-~1-~2 
3 .  (Argentine x NC AC 2821)F2L-Bl-B1-Bl-EB2-B2-B3-~1 
(Argentine x TG 17)F2L-Bl-Bl-Bl-B2-B1-~1-~1 
(Ah 6279 X Span~r08~)F2E-Bl-B1-81-B2-Bl-Bl-B1 
(Ah 6279 x SM 5)F2L-B1-Bl-Bl-B2-B1-B1-~1 
(Ah 6279 X SM 5)F2L-B1-Bl-B1-B2-B2-Bl-Bl-B1 
(Ah 6279 x TG 16) F2L-Pl-Bl-Bl-B2-B2-B2-B2 
(Ah 6279 x TG 16)F2L-Pl-Bl-Bl-B2-B2-B2-B1 
(Ah 6279 x TG 16)F2L-Bl-Bl-Bl-B2-B2-Bl-B1 
(Ah 8254 x MH 2)F2E-Bl-Bl-El-BZ-Bl-B3-B1 
(Ah 8254 x MH 2)F2L-Pl-Bl-B2-B2-Bl-Bl-B? 
(Ah 8254 x MH 2)F2L-B3-Bl-EBl-B2-B2-B1 
(Ah 8254 x MH 2)F2L-B3-Bl-EBl-B2-B2-B1 
(Ah 8254 x MR 2)F2L-B3-Bl-Bl-B2-Bl-Bl-B1 
(Ah 8254 x MH 2)F2L-B3-Bl-EB2-B2-Bl-Bl-B1 
(Ah 8254 x MH 2)F2L-B3-B3-B2-B2-Bl-Bl-B1 
(Comet x M 13)F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Comet x NC Ac 1107)P2E-Bl-Bl-B1-B2-B1-B1-B1 
(Comet x Manfredi)F2L-Pl-Bl-B2-B2-Bl-B2 
(Gangapuri x MH l)F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Gangapuri x ME l)F2E-Bl-Bl-Bl-B2-Bl-B2-B1 
(Gangapur i x ME 1) F2E-Bl-Bl-Bl-B2-Bl-B4-B1 
(GAUG 1 x SM 5) P ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
25. (GAUG 1 x SM 5) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
26. (ME 1 x MH 2)F2E-Bl -Bl -Bl -B2-a l -B2-81  
27. (ME 1 X MB 2) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
28. (ME 1 x Ml 2) F2E-Bl-Bl-Bl-B2-Bl-BS-B1 
(Argentine x Ah 8254)F2L-B2-Bl-B1-~2-~1-~1-~1 
(Ah 6279 x MH 2) F2E-Bl -B l -B l -B2-B l -B l -B1  
(Ah 8254 X MB 2)F2L-B3-Bl-Bl-B2-Bl-Bl-B1 
(Argentine x Shulamit) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Ah 6279 X SM 5)F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Ah 6279 X SH 5) F2L-B2-Bl-Bl-B2-Bl-Bl-Bl 
R R I / 1  
(Ah 6279 x TG 16)F2L-B3-Bl-Bl-BZ-Bl-Bl-B1 
(Coset x SpancrosslF2E-B1-B1-Bl-B2-B1-Bl-B1 
(Comet X S ~ ~ ~ C ~ O S S ) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Conet x SM 5) F21- B2-Bl-Bl-B2-Bl-Bl-B1 
(Conet x TG 16) F2E-B1-B1-B1-B2-Bl-B1-Bl 
(Gangapuri x NC AC 529)F2E-B2-Bl-Bl-B2-Bl-Bl-B1 
(GAUG 1 x NC-FLA 14)F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(GAUG 1 x NC-FLA 14) FZE-B2-Bl-Bl-B2-B1-Bl-B1 
(GAUG 1 x NC AC 529) P2E-Pl-Bl-Bl-B2-B1-Bl-B1 
(GAUG 1 x Starr)~2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(ME 1 x SM 5)F2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
(ME 1 x SM 5) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(ME 1 x TG 16) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Mi 1 X TG 16) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
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(MH 2 x NC Ac 2654) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 975 x JH 171)F2L-Bl-Bl-Bl-B2-Bl-B1-~1 
(NC AC 2654 x NC Ac 1107)F2E-Bl-Bl-Bl-B2-B1-~1-~1 
(NC AC 975 x NC AC 2654) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Nc Ac 975 x NC AC 2654) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 975 x NC AC 2654) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC Ac 475 x Spancross) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 475 X Spancross)F2L-B2-B1-B1-B2-B1-~1-~1 
(NC AC 475 x SM 5)F2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
(NC AC 475 x SM 5)F2E-B2-Bl-Bl-B2-Bl-Bl-B1 
(NC Ac 475 x SM 5) F2L-B2-B1-Bl,-B2-Bl-Bl-B1 
(NC Ac 975 x SM S)F2L-B2-Bl-Bl-B2-Bl-Bl-B1 
(Spancross x Ah 6279)P2E-Bl-Bl-Bl-B2-Bl-al-B1 
(Spancross x Ah 6279) F2E-B2-Bl-Bl-32-Bl-Bl-B1 
(Spancross x Tif span) F2E-B1-B1-Bl-B2-B1-Bl-B1 
(Spancross x TG 16) P2-Pl-Bl-Bl-B2-Bl-Bl-B1 
(Spancross x TG 16)F2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Spancross x X 14-4-B-19-B) F2E-B3-Bl-Bl-B2-Bl-Bl-B1 
(SM 5 x Ah 62791 F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(SM 5 x MH 2 )  F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(SM 5 x HE 2)  F2L-B2-Bl-Bl-B2-B1-Bl-B1 
(SM 5 x MH 2) F2L-B4-Bl-Bl-B2-B1-Bl-B1 
(Spancross x SM 5)F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(SM 5 x TG 16)F2~-~1-Bl-Bl-B2-Bl-B1-B1 
(SM 5 x TG 16) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Starr x MH 2) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Starr x ~ p a n c r o s s ) ~ 2 ~ - ~ 2 - 0 1 - ~ 1 - B 2 - B 1 ~  
(Starr x SM 5) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Starr X SM 5)F2L-B2-Bl-Bl-B2-Bl-Bl-B1 
(Starr X TG 16)F2E-Bl-Bl-B2-Bl-Bl-Bl-B1 
(Starr x TG 16)F2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
( T i f  span x SM 5) F2L-Bl -B l -B l -B2-B l -B l -B1  
(Tifspan x SM S)F2E-B2-Bl-Bl-B2-Bl-Bl-B1 
( X 14-4-9-19-9 x SM S)F2E-B1-B1-Bl-B2-Bl-Bl-B1 
(Var.72-R x S ~ ~ ~ C ~ O S S ) F ~ E - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  








Manfredi ~ R o b u t  33-1)F2-Bl-B1-Bl-Bl-Bl-Bl-B1 
(MGS 7 X Rebut 33-l)F2-Bl-Bl-Bl-Bl-Bl-B1-B1 
(MGS 7 X Rebut 33-l)F2-B2-Bl-Bl-Bl-Bl-Bl-B1 
(Robut 33-1 x Tifspan)F2E-Bl-B1-B1-B1-Bl-Bl-B1 
(Robut 33-1 x Tifspan)F2E-B2-Bl-Bl-Bl-Bl-Bl-B1 
(Tifspan x Robut 33-1)F2E-Bl-B1-Bl-Bl-Bl-Bl-B1 
(Var.72-R x Robut 33-l)F2L-B4-Bl-Bl-Bl-Bl-Bl-B1 
(Robut 33-1 x Comet)F2-B1-B1-B1-Bl-Bl-B1-B1 
(2-5 x Rebut 33-1IF2-B1-B1-Bl-Bl-Bl-B1-B1 
(Ah 8254 x TG 16)FZE-B2-Bl-Bl-B2-B1-B1-B1 
11. (NC AC 2543 X Comet)F2L-B3-B1-B1-Bl-B2-Bl-B1 
12. (NC AC 2462 X M 13)P2L-Pl-Bl-Bl-B2-Bl-Bl-B1 
13. (NC AC 2462 X M 13)P2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
14. (NC AC 2462 X MB 2)P2L-B2-Bl-Bl-B2-Bl-Bl-B1 
15. (NC AC 2462 X TG l)P2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
16. (NC AC 2462 X TG 1) PZL-B2-Bl-Bl-B2-Bl-Bl-B1 
17. (NC-FLA-14 x TG 16)F2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
18. (Florigiant x TG 16)FZL-Bl-Bl-Bl-B2-Bl-Bl-B1 
19. (ME 1 X Rebut 33-1)P2-Bl-B1-Bl-Bl-Bl-Bl-B1 
20. (Spancross X TG 14)F2L-P2-Bl-Bl-NlB2-Bl-Bl-B1 
21. (GAUG 1 X NC AC 31O)F2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
22. Malimba 
23. (NC AC 2462 X TG 1)F2L-Bl-Bl-Bl-NlB2-B1-B1-B1 
24. (NC Ac 17113 x Spancross)F2L-B1-B1-B2-NlB2-82-B1-B1 
25. (SM 5 X HH 2)F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
26. J 11 
27. Robut 33-1 
28. JL 24 
29. Spancross 
30. Sellie 
31. R G 1  
32. Egret 
1. (NC AC 1107 x 91776) F2-81-B1-81-B1 
2. (NC Ac 1107 x 91776)F2-Bl-Bl-Bl-B2 
3. (R0but 33-1 x FESR 13-~14-B1-B1-B1-B1) F2-B1-B1-81 
(Robut 33-1 x NC AC 17352)F2-Bl-B2-Bl-B1 
(Robut 33-1 x Sigaropink)F2-Bl-Bl-B1-~1 
(Rebut 33-1 X Sigar0pink)FZ-81-B1-B1-~3 
(Rebut 33-1 x 91776)F2-Bl-Bl-Bl-B1 
(Rebut 33-1 X NC Ac 2821)F2-P2-Bl-Bl-B1 x 
Colorado Manfredi) F2-81-81-81-B1 
(Robut 33-1 x NC AC 2821)F2-PZ-Bl-Bl-B1 x 
Colorado Manfredi) F2-B1-B1-B1-B2 
(RObut 33-1 x NC Ac 2821)F2-P2-Bl-Bl-B1 x 
Colorado Manfredi) F2-01-B1-81-B3 
(Rebut 33-1 x NC Ac 2821)FZ-P2-Bl-Bl-B1 x 
Manfredi 68)P2-Bl-Bl-Bl-B1 
(Robot 33-1 x NC AC 2821)F2-P2-Bl-Bl-B1 x 
Manfredi 68)F2-B2-BZ-Pl-B1 
(Robut 33-1 x NC Ac 2821)F2-P2-Bl-Bl-B1 x 
NC 3033)F2-Bl-B2-Bl-B1 
1 (Ah 1 1 4 ~  91176) F2-Pl-B2-Bl-Bl-B1 
2 (Chalimbana x Robut 33-1)F2-Bl-B2-Bl-Bl-B1 
3. (Chalimbana x Robut 33-11 F2-Bl-82-B1-B1-82 
4 .  (Chalimbana x Chico) F2-B1-82-81-B1-B2 
5 (Chalimbana x Chico) P2-Bl-B2-B2-Bl-B1 
6. (CDM 1 x 91176) F2-Pl-B2-Bl-Bl-B2 
7 ,  (Flotigiant x Robut 33-11 F2-~1-B2-Bl-Bl-B1 
(Plorigiant x Rebut 33-1)FZ-Bl-B2-Bl-B1-~2 
(Florigiant X Rebut 33-1)F2-BL-B2-B2-Bl-B1 
(Florigiant xR0but 33-1)FZ-Bl-B2-82-~1-~2 
(Florigiant X RObut 33-1)F2-Bl-B2-B2-Bl-B1 
(Makulu Red x Rebut 33-1)F2-Bl-B2-Bl-~l-B1 
(Makulu Red X Rebut 33-1)F2-Bl-B2-Bl-Bl-B1 
(Chalimbana x 91776)F2-Bl-B2-B2-81-B1 
(Chalimbana x 91776)F2-Bl-B2-82-Bl-B2 
(CDM 1 x 91176) F2-Pl-B2-Bl-Bl-B1 
(M 13 x 91776)F2-Bl-B2-Bl-Bl-B1 
(Florigiant x 91176)F2-Pl-B2-B2-Bl-B2 
(Makulu Red x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Makulu Red x Chico)F2-Bl-B2-Bl-Bl-B2 
(Makulu Red x Chico)F2-Bl-B2-Bl-Bl-B3 
(Robut 33-1 x 91776)F2-81-82-Bl-Bl-B2 
(RMP 12 x 91176)F2-Bl-B2-81-Bl-B1 
(RMP 89 x 91176)F2-B2-B2-Bl-Bl-B2 
(RMP 91 x Rebut 33-1)F2-B1-B2-Bl-B1-51 
(RMP 91 x Rebut 33-1)P2-Bl-B2-Bl-Bl-B2 . 
(72-23 x Rebut 33-1)F2-Bl-LB2-Bl-Bl-B1 
(72-23 x Robut 33-1)F2-Bl-LB2-Bl-Bl-B2 
(72-23 x RObut 33-1)F2-Bl-LB2-Bl-Bl-B3 
(73-32 x Rebut 33-1)F2-Bl-B2-Bl-Bl-B1 
(73-32 x Rebut 33-l)F2-Bl-B2-Bl-Bl-B2 
(73-32 x 91776)FZ-Bl-B2-B2-Bl-B1 
(73-32 x 91776)FZ-Bl-B2-B2-Bl-B2 
(73-32 x 91776) F2-Bl-BZ-B2-Bl-B3 
(73-32 x 91776)F2-Bl-B2-BZ-Bl-B4 
(Goldin 1 x 91776)F2-B1-Bl-Bl-Bl-Bl-Bl-B1 
(Rebut 33-1 X S P ~ ~ C K O S S ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Starr X R0but 33-1)F2-Bl-Bl-Bl-Bl-Bl-Bl-B1 
(28-206 X Robut 33-1)F2-Bl-Bl-B1-Bl-Bl-Bl-B1 
(Ah 6279 x Fl0~igiantlF2L-Bl-Bl-Bl-B2-Bl-B1-B1 
(Floriqiant x NC Ac 1107)F2L-B2-Bl-Bl-B1-B2-Bl-B1 
(Floriciant X S ~ ~ ~ C ~ O S S ) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Florigiant X S ~ ~ ~ C ~ O S S ) F ~ L - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Flor iciant x SM 5 )  F2-Bl-Bl-Bl-B2-Bl-B1-B1 
(NC Xc 2462 x Florigiant~F2L-B1-B1-Bl-B2-B1-B1-B1 
(NC Ac 2821 x NH 2) F2E-Bl-Bl-Bl-B2-Bl-Bl-B1 
(NC Xc 1107 x NC Ac 310) F2L-Pl-Bl-Bl-B2-Bl-Bl-B1 
(NC-?LA-14 x M 13)F2LB2-Bl-Bl-B2-Bl-Bl-B1 
(NC-PLA-14 x NC Ac 1107)F2L-Bl-Bl-B1-B2-Bl-Bl-B~ 
(NC Ac 2821 x Tifspan)F2L-Bl-Bl-Bl-B2-Bl-B1 
(NC Ac 310 x 28-206)F2L-Bl-Bl-Bl-B2-Bl-Bl-B1 
(NC Ac 17113 x 28-206)F2L-B4-Bl-Bl-B2-Bl-Bl-B1 





23. Mani Pintar 
24. E789/6/4-E879/6/4 
25. SAC 58 
26. RG 1 
(Ah 6279 x JH 62)F2-Bl-Bl-B1-NlB2-Bl-B1-~1 
(Ah 6279 X JH 62)F2-81-Bl-Bl-NlB2-B1-~1-~2 
(EC 21888 x NC AC 475)F2-Bl-Bl-Bl-Bl-NlB2-~l-~l-~l 
(EC 21888 x NC AC 316)F2-Bl-B1-B1-Bl-Bl-B1-81-~1 
(Faizpur 1-5  X NC AC 316)F2-B1-B1-Bl-Bl-Nl-B2-B2-B1-~1 
(J 1: x TMV 10)F2-B2-B1-Bl-B2-Nl-B2-Bl-Bl-B1 
(JB 62 x M 13) F2-Bl-B1-B1-81-NlB2-B1-91-B1 
(JH 62 x NC Ac 2785)F2-B2-Bl-Bl-Bl-NlB2-Bl-Bl-B2 
(J 11 x NC Ac 316)F2-Bl-bl-Bl-a2-NlB2-Bl-Bl-B1 
(J 11 x JH 62)F2-B4-Bl-Bl-Bl-NlB2-Bl-B1 
(J 11 x JH 62FZ-B4-B1-Bl-Bl-N1B2-Bl-B2 
(NC-?LA-14 X Ah 6279)F2-Pl-B1-B1-B1-NlB2-B1-B1-B1 
(NC Ac 311 x Ah 8254)P2-B2-Bl-Bl-Bl-Nl-B2-Bl-B1 
(NC AC 311 x Ah 8254)FZ-B2-Bl-Bl-Bl-Nl-82-B2-Bl-B2 
(NC AC 311 x HG 1) F2-Bl-Bl-Bl-B1-B1B2-B1-B1-B1 
(KC AC 311 x HG 1)~2-~l-Bl-Bl-Bl-Nl-B2-B2-B1-B1 
(NC AC 316 x NC Ac 2785)~2-~1-~1-B1-B1-~1~2-~1-~1-~1 
(Nc 17 x 148-7-4-3-12-~)~2-~1-B1-B1-B1-BlB2-Bl-Bl-B1 
(NC 17 x 148-7-4-3-12-~)~2-~1-~1-~1-~1-N1~2-B1-~1-B2 
(Spancross x NC AC 2785) ~ 2 - B 3 - B l - ~ l - B 1 - N 1 ~ 2 - ~ 1 - ~ 1 - ~ 2  
21. (TG 17 x Gangapuri)F2-B2-B1-Bl-B1-N1B2-El-B1-~1 
22. (TG 17 x NC A c  2785)F2-B2-Bl-Bl-Bl-NlB2-Bl-Bl-B1 
23. (TG 17 X NC AC 2785)F2-BZ-B1-Bl-Bl-NlB2-Bl-B1-~2 
24, (TG 17 x 53-68)F2-B3-B1-Bl-Bl-NlBZ-Bl-Bl-B1 
25. (TG 17 x 53-68)FZ-B3-B1-Bl-BlNl-B2-B2-81-~1 
26. (TG 18 x 48-115)F2-B1-Bl-B1-B1-NlB2-B2-B1-B1 
27. (NC Ac 2731 x Faizpur 1-5)F2-B3-Bl-B1-Bl-Bl-Bl-B1-~1 
28. (NC AC 316 x NC A c  310)F2-B1-B1-Bl-B1-Bl-Bl-Bl-B1 
(Goldin 1 x Rebut 33-1)P2-Pl-Bl-Bl-Bl-B2-Bl-Bl-B1 
(JH 335 X Rebut 33-1)F2-Bl-Bl-Bl-B1-B2-Bl-Bl-B1 
(M 13 x R0but 33-1)F2-Pl-Bl-Bl-Bl-B2-Bl-Bl-B1 
(M 13 x Rebut 33-1)F2-P2-Bl-Bl-Bl-a2-al-Bl-B1 
(MGS 7 X R0but 33-1)F2L-Bl-Bl-Bl-Bl-B2-Bl-Bl-B1 
(MGS 8 x Rebut 3 3 - 1 ) P 2 - P l - B l - B l - B l - B 2 - B 1 - 8 1  
(NC AC 1107 X Robut 33-l)F2-P2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Rebut 33-1 x M 13)P2-Bl-Bl-Bl-B1-B2-B1-Bl-B1 
(Rebut 33-1 x M 13)P2-Bl-Bl-Bl-Bl-B2-Bl-B1-B1 
(Rebut 33-1 x NC Ac 316)F2-Bl-Bl-Bl-Bl-B2-Bl-B1-81 
(TMV 10 x Rebut 33-1)F2-P5-Bl-Bl-Bl-B2-Bl-B1-B1 
(Rebut 33-1 x NC A c  2821)F2-Pl-Bl-Bl-B1-B2-Bl-Bl-B1 
(M 13 x Rebut 33-1)F2-~1-~1-~1~1-Bl-B1-B1-B1-B1 
(HK 374 x Rebut 33-1F2-Bl-BlNl-Bl-B1-Bl-B1-B~-B~ 
(NC AC 1107 x Rebut 33-1)F2-~1-~2Nl-Bl-B1-Bl-B1-Bl-B1 
(JH 335 x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ N ~ - B ~ - B ~ - B ~ - B ~  
Chalimbana 
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18. Mani Pintar 
19. Robut 33-1 
20. JL 2 4  
21. SAC 58 
22. E 879/6/4 
23. Egret 
24. RG, 1 
a 3/7 
(Dh 30-20 x USA 20) F2-Pl-Bl-Bl-B1-B1-Bl-Bl-B1-~1 
(PSB 7-2 x NC AC 2821) F2-P3-B1-B1-B1-~1-01-~1-~1-~1 
(JH 89 x NC AC 2821) F2-P1-B1-B1-B1-Bl-Bl-Bl-Bl-E1 
(Manfredi x NC AC 750)  F2-Bl-0-B2-Bl-Bl-Bl-Bl-Bl-B1-91 
(NC-FLA-14 x Faizpur 1-51 F2-P1-Bl-Bl-Bl-Bl-al-Bl-Bl-B1 
(NC-FLA-14 x NC Ac 17142)F2-B1-B1-Bi-B1-B1-B1-B1-B1-B1 
(Rebut 33-1 x NC Ac 2821) F2-P2-B1-Bl-Bl-Bl-Bl-Bl-Bl-B1 
(Rebut 33-1 x NC AC 2821)F2-B3-B1-B1-B1-Bl-B1-Bl-B1-B1 
(RObut 33-1 x NC AC 2698)F2-B2-P1-B1-Bl-Bl-Bl-Bl-Bl-B1 
(Spancross x NC Ac 400) F2-B2-Bl-Bl-B1-Bl-B1-Bl-B1-B1 






19, (14-8-7-4-3-12-8 X 72-R)F2-p5-B1-91-B1-~1-~1-~1-~1-~1 
20,  (J 11 x Faizpur 1-51 F Z - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
21, (MGS 7 X SM 5 )  P2-B1-B2-01-B1-Bl-Bl-Bl-B1-~1 
22.  (Tif span x NC Ac 2944) F2-P2-Bl-B1-Bl-B1-~1-~1-~1-~1 
2 3 .  (72-R x 2-51 F2-P1-B1-B1-Bl-Bl-Bl-B1-~1-~1 
24. (55-437 x MGS 7) F2-B1-B1-Bl-Bl-B1-~1-~1-~1-~1 
25. (X  14-4-3-8-8 X POL 2)F2-P1-B1-B1-B1-Bl-Bl-~l-~l-B1 
29. (Manf redi x X-14-4-a-19-B) F2-P12-B1-Bl-Bl-Bl-Bl-Bl-Bl-B1 
30 .  (NC Ac 741 x X-9-2-8-25-B) F2-P1-P1-91-Bl-Bl-Bl-Bl-Bl-B1 
31. J 1 1  
32. Robut 33-1 




1. Rebut 33-1-7-4-~1-Bl-Bl-Bl-B1-B1-B1 
2 .  (Goldin 1 x Faizpur 1-5) F2-P6-Bl-Bl-Bl-Bl-Bl-Bl-B1 
3 *  (Argentine x NC AC 2158)P2-~l-Bl-Bl-Bl-Bl-B1-B1-Bl-B1 
4 *  (R0but 33-1-7-6-~1-~1-Bl-B1-Bl-Bl-B1 























(MGS 8 X Rebut 33-1)F2-B2-81-B1-B1-N1~1-~1-~1-~1-~1 
(TKV 7 x FSB 7-2)F2-Bl-B2-Bl-B1-B1-~1-~1-~1-~1 
( T i f s p a n  X NC AC 
(Ah 65 x Rebut 33-1)F2-P2-Bl-Bl-Bl-B1-Bl-B1-~1 




(JH 89 x R0but 33-1)F2-B2-B1-Bl-Bl-Bl-Bl-Bl-~l-B1 
(TMV 7 x Rebut 33-1)F2-P4-Bl-Bl-Bl-Bl-Bl-Bl-B1 
(Ah 2105 X C ~ ~ C O ) E F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Shulamith X Rebut 33-1)F2-B1-B1-B1-N1B1-B1-~l-~1-~1 
(Rebut 33-1 x NC AC 316)F2-P1-B1-Bl-NlBl-Bl-Bl-B1-~1 
(MK 374 X R0but 33-1)F2-B2-B1-N1B1-Bl-al-Bl-B1 
(TMV 10 X RObUt 33-1)F2-B1-B~-B1-NlBl-B1-Bl-B1-Bl-B1 
(Robut 33-1 x NC Ac 2598)F2-B2-B1-91-Bl-Bl-Bl-Bl-Bl-B1 
(Rebut 33-1 x NC Ac 2821)EF2-P5-Bl-Bl-Bl-Bl-Bl-Bl-Bl-B1 
(Rebut 33-1 x NC AC 2821)EF2-P2-Bl-Bl-Bl-B1-B1-Bl-Bl-B1 
(Rebut 33-1 x NC AC 282l)F2-Pl-Bl-B1-B1-B1-B?-81-B1-Bl-B1 
(Rebut 33-1 x NC AC 2821)F2-B2-Bl-Bl-Bl-B1-B1-Bl-Bl-B1 
(Robut 33-1 x NC AC 2821)P2-B4-81-Bl-B1-B1-B1-B1-Bl-B1 
(Robut 33-1 x NC AC 2821)EF2-Bl-Bl-Bl-Bl-Bl_B1-B1-B1-B1 
(TG 17 x Rebut 33-1)~~2-~3-~1-~1-B1-B1-B1-B1 
(NC AC 1107 x Robut 33-11 ~2-81-B1-81-81-B1-B1-Bl 
(AII 2105 x ~hico)F2-~l-Bl-~l-Bl-Bl-B1-B~-B~ 
( S h u l m i t  x ~ o b u t  33-11 ~2-~2-Bl-Bl-Bl-Bl-B1-B1 
(Acgentine x ~ o b u t  33-11 F ~ - P ~ - B ~ - B ~ - B ~ - B ] . - B ~ - B ~  
Rebut 33-1-22-11-~1-~1-~1-Bl-B1-B1-B~ 
34. Robut 33-1-50-1-Bl-B1-Bl-Bl-Bl-Bl-B1 
35. Rebut 33-1-24-16-Bl-B1-B1-Bl-Bl-Bl-B1 
3 6 .  Robut 33-1-10-17-B1-Bl-Bl-Bl-Bl-Bl-B1 
3 7 .  Robut 33-1-1-1-Bl-B1-B1-B1-Bl-Bl-B1 
3 8 .  (MGS 9 X R0but 33-1)F2-Pl-B1-Bl-NlBl-Bl-B1-~1 
39. (Argentine X Chic0)F2-P1-B1-Bl-NlB1-Bl-B1-~1-~1 
40. (DH 3-20 X R0but 33-1)F2-B1-B1-81-Bl-Bl-B1-~1-~1 
41. (MGS 7 X R0but 33-1)F2L-B1-Bl-Bl-B2-Bl-Bl-B1 
42. (TMV 7 x Rebut 33-1)F2-B2-Bl-B1-Bl-B2-Bl-Bl-B1 
43. (2-5 x Rebut 33-l)F3-Bl-Bl-B1-B2-Bl-Bl-B1 
44. Robut 33-1-1-5-Bl-B1-B1-Bl-Bl-Bl-B1 
45. (Robut 33-1 x Ah 8254)F2-B1-Bl-Bl-Bl-Bl-Bl-Bl-B1 
46. (NC Ac 2462 x M 13)F2L-Bl-B1-B1-B1-Bl-B1-B1 
47. (MK 374 x Rebut 33-1)F2-B1-Bl-BI-B2-NlB1-B1-Bl-B1 
48. F334A-Dl4-01 (NB) 
49. F334A-D14-B2(GP) 
50. H 3/1(E) 
51. B 3 / 5  
52. J 11 
53. RObut 33-1 
54. JL 24 
55. Mani Pintar  
56, RG1 
5 7 .  Malimba 
58.  SAC 58 
59. E 879/6/4 
60. Egret 
61. Spancross 
62. VAI (var) 
6 3 .  RRI/7 
64. RRI/31 
(Ah 6 5 ~  Rebut 33-1)F2-Bl-NlBl-Bl-B2-Bl-81-B1 
(Ah 65 x Rebut 33-l)P2-B1-N1Bl-Bl-B2-Bl-Bl-B2 
(Ah 6279 x Rebut 33-1)EF2-Bl-Bl-Bl-EB2-Bl-Bl-B3 
(Ah 6279 x  Rebut 33-1)EF2-Bl-Bl-Bl-EB2-Bl-Bl-B5 
(Ah 8254 X Rebut 33-l)LF2-NlB3-Bl-Bl-B2-Bl-Bl-B1 
(Ah 8 2 5 4  x RObut 33-l)LF2-NlB3-Bl-Bl-B2-Bl-Bl-B3 
(Ah 8 2 5 4  x  RObut 33-1)LE2-N1B3-Bl-B1-B2-Bl-Bl-B4 
(Ah 8 2 5 4  X Rebut 33-l)LF2-NlB3-Bl-Bl-B2-Bl-Bl-B5 
(Ah 8254 X Rebut 33-1)EF2-B2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Ah 8 2 5 4  x  Rebut 33-l)EF2-B2-Bl-Bl-B2-Bl-Bl-B2 
(Comet x RObut 33-1)F2-NlB1-Bl-Bl-B2-Bl-Bl-B1 
(Elorigiant x  Rebut 33-1)F2-B1-B1N1-B1-LB2-B1-B1-B2 
(JH 89 x  Rebut 33-l)F2-Bl-BlNl-B2-B2-B2-Bl-B1 
(JH 171 x Rebut 33-l)F2-Bl-Bl-Bl-B2-B2-Bl-B1 
(JB 171 x Rebut 33-l)F2-Bl-Bl-Bl-B2-B2-Bl-B2 
(JH 335 x C ~ ~ C O ) F ~ - B ~ - B I - B ~ N ~ - B ~ - B ~ - B ~ - B ~  
(MH 1 x  Rebut 33-1)E2L-BlNl-Bl-B1-B2-Bl-B1-B2 
(Ma 1 x Rebut 33-1)~~2-BlNl-Bl-Bl-B2-Bl-Bl-B3 
(MGS 8 x Robut 33-11 F ~ - B ~ - B L N ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(MGS 8 x Rebut 33-1) ~2-~2-~1~1-Bl-Bl-Bl-B1-B2 
(MGS 9 x Rebut 3 3 - 1 ) ~ ~ 2 - ~ 2 - ~ 1 ~ 1 - B l - ~ l - ~ l - B 1 - B 1  
(MGS 9 x Chic0)~2-~6-B1N1-B1-B1-B1-B1-B1 
(Manfreli x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ ( T ~ ~ )  
(Kadiri 71-1 X Rebut 33-1)F2-B1-B1N1-B1-B1-~1-~1-~1 
INC AC 475 ~ ' R o b u t  33-1)P2E-Bl-BlNl-Bl-B2-B1-Bl-B2 
(NC AC 475 X Rebut 33-l)F2E-Bl-BlNl-B2-B2-Bl-Bl-B1 
(NC' AC 529 x Rebut 33-11 F ~ E - B ~ - B ~ N ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 1107 x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 2748 x C ~ ~ C O ) F ~ - B ~ - B ~ N ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 1107 X RobUt 33-1)F2-B2-Bl-BlNl-B1-Bl-Bl-B1 
(NC AC 2748 X Rebut 33-1)F2L-P2-Bl-B1ND-B1-Bl-Bl-B1 
(NC AC 2748 X Rebut 33-1)F2L-P2-Bl-BlNl-Bl-Bl-Bl-B5 
(NC AC 2748 x Rebut 33-1)P2-Bl-Bl-Bl-B2-Bl-Bl-B3 
(NC AC 2748 X Rebut 33-l)F2-Bl-Bl-Bl-B2-Bl-Bl-B4 
(NC Ac 2654 x Rebut 33-1)F2-B2-Bl-Bl-B2-Bl-Bl-B1 
(NC Ac 2654 x Rebut 33-l)F2-B2-Bl-Bl-B2-Bl-Bl-B2 
(NC Ac 17113 x Rebut 33-l)F2-B3-Bl-Bl-Bl-Bl-Bl-B1 
(NC Ac 17113 x Rebut 33-l)F2-B2-Bl-Bl-B2-Bl-Bl-B1 
(Robut 33-1 X Ah 8254)E'2-B2-Bl-Bl-Bl-Bl-Bl-B1 
(Rebut 33-1 x Ah 8254) FZ-B2-Bl-Bl-Bl-Bl-Bl-B3 
(Robut 33-1 x Comet)F2-Bl-Bl-Pl-Bl-B1-Bl-B~ 
(Starr x Rebut 33-l)FZE-BlNl-Bl-Bl-B2-Bl-B1 
(TMV 10 x Chico)F2-~2-NlBl-Bl-Bl-Bl-Bl-B1 
(Manfredi x C ~ ~ C O ) F ~ - P ~ - B ~ N ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Robut 33-1 x Cornet l~2-B2-Bl -Bl -Bl -Bl -B1-B1  
(RObut 33-1 x JH 171)~2-~1-B1-~1-B2-B1-B1-B1 
(Robut 33-1 x Shulamit) F2-BZ-Bl-Bl-B2-Bl-B2 
(Rebut 33-1 x ~pancross)F2-B2-Bl-Bl-B2-Bl-Bl-B1 
(Spancross x Rebut 33-1) ~ 2 - ~ 1 - ~ 1 - ~ 3 - ~ 2 - ~ 1 - ~ 1 - B 1  
(SM 5 X Robut 33-2) F ~ E - P ~ - B ~ N ~ - B ~ - B ~ - B ~ - B ~ - B ~  
Paqe 1 3 0  
(Start X Rebut 33-1)F2-BZ-Bl-Bl-B2-Bl-Bl-B1 
(Start X Rebut 33-l)F2-B2-Bl-Bl-BZ-B4-Bl-B1 
(Tifspan x Robut 33-1)F2E-B2-Bl-Bl-EB2-B2-Bl-B1 
(TG 1 x Rebut 33-l)P2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(TMV 7 x Rebut 33-1)P2-B1-Bl-Bl-Bl-B2-Bl-B1 
(TMV 10 X Rebut 33-1)F2-B1-82-Bl-B1-B2-Bl-Bl-B1 
(TMV 10 x RObut 33-l)F2-BZ-Bl-Bl-B2-Bl-Bl-B4 
(TMV 10 x Chi~0)F2-B1-B1-Pl-al-B2-Bl-B1 
(2-5 x RObut 33-1)P2-Bl-Bl-B3-B2-Bl-Bl-B1 
(2-5 x Rebut 33-1)FZ-B1-Bl-B3-BZ-Bl-Bl-B2 
79. (Argentine X Rebut 3 3 - 1 ) F 2 - B 2 - ~ 1 - ~ 1 ~ 1 - ~ 1 - ~ 1 - ~ 1 - ~ 1  
Page 131 
9 
(Argentine X R0but 33-1)F2-B2-Bl-bl-B2-~1-~1 
(Argentine X C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Ah 65 x C h i c o ) P 2 - B 2 - ~ 1 ~ 1 - ~ 1 - ~ 2 - ~ 2 - ~ 1 - ~ 1 - ~ 1  
(Ah 65 x C h i c o ) F 2 - B 2 - ~ 1 ~ 1 - ~ 1 - ~ 2 - ~ 2 - ~ 1 - ~ 1 - ~ 2  
(Ah 65 X C ~ ~ C O ) P ~ - B ~ - B ~ N ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Ah 2105 X C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Ah 2105 X C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Ah 2105 X C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Ah 2105 X C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(DA 3-20 X Rebut 33-1)F2-P1-B1-B1-81-B2-Bl-B1-B1 
(DH 3-20 x Rebut 33-1)F2-Pl-Bl-Bl-Bl-B2-Bl-Bl-B3 
(DR 3-20 x Robut 33-1)F2-Pl-Bl-Bl-Bl-B2-Bl-Bl-B2 
(Florigiant X Rebut 33-1)P2-Pl-Bl-B1-B1-Bl-B1-B1-B3 
(Florigiant x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Florigiant x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Flor igiant x Chico) F2-P3-Bl-Bl-Bl-Bl-Bl-Bl-B1 
(Flor igiant x Chico) F ~ - P ~ - B ~ - B ~ - E B ~ - E B Z - B ~ - B ~ - B ~  
(Flor igiant x Chico) F ~ - P ~ - B ~ - B ~ - B ~ - E B ~ - B ~ - B ~ - B ~  
(Goldin 1 x Robut 33-11 ~2-~1-~1-~1-Bl-Bl-~l-Bl-B1 
(Goldin 1 x Rebut 33-11 ~ 2 - ~ 1 - ~ 1 - ~ 1 - ~ 1 - ~ 1 - ~ 1 - B 1 - B 2  
(Goldin 1 x Rebut 33-1)~~2-~2-~1-Bl-Bl-EB2-Bl-B1-Bl 
(Goldin 1 x Rebut 33-11 E F ~ - P ~ - B ~ - B ~ - B ~ - E B ~ - B ~ - B ~ - B ~  
(GA 207-3 X R0but 33-1)F2-B1-Bl-B1-~1-~2-~2-~1-~1 
(GA 207-3 X R0but 33-l)P2-B1-Bl-Bl-B1-~2-~2-~1-~2 
(JB 89 x Rebut 33-1)F2-P3-B1-B1-B1-~2-~1-~1-~1 
(JB 89 x RObUt 33-11 F i ! - P 3 - B 1 - B l - B l - B 2 - ~ 1 - ~ 1 - ~ 2  
(JE 89 X RObut 33-l)F2-P3-B1-Bl-Bl-B2-~2-~1-~1 
(JH 171 X Rebut 33-1)F2-Bl-Bl-Bl-Bl-B2-~1-~1-~1 
(JH 171 x RObut 33-1)F2-Bl-Bl-Bl-Bl-B2-~2-~1-~1 
(JB 171 x Rebut 33-1)P2-Bl-Bl-B1-~1-~2-~1-~2 
(JH 171 X RObut 33-1)F2-B1-B1-B1-Bl-E1-~1-~1 
(JH 171 x Chico)F2-B2-B2-Bl-Bl-Bl-B1-~1-~1 
(JB 335 x RObut 33-l)F2-P3-Bl-Bl-Bl-B2-Bl-Bl-B1 
(JB 3 3 5  x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Radiri 71-1 x Robut 33-1)F2-B2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Kadiri 71-1 x Robut 33-l)F2-B2-Bl-Bl-Bl-B2-Bl-Bl-B1 
(Kadiri 71-1 x Robut 33-1)F2-B2-Bl-El-Bl-B2-Bl-Bl-B3 
(Kadiri 71-1 x Robut 33-1)F2-P2-Bl-Bl-B2-B2-Bl-Bl-B1 
(Kadiri 71-1 x C ~ ~ C O ) F Z - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Manfredi x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Manfcedi x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(M 13 x Rebut 33-1)FZ-Pl-Bl-Bl-Bl-B1-B1-B1-B1 
(M 13 x Robut 33-1)~2-Pl-Bl-Bl-Bl-Bl-B1-Bl-B3 
(M 13 x Rebut 33-11 L F ~ - P ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(M 13 X R0but 33-1)F2-Pl-Bl-Bl-B1-Bl-B1-B1-B1 
(MGS 9 x Chico)FZ-P1-Bl-Bl-Bl-Bl-B1-Bl-B1 
(NC AC 1107 x Robut 33-1)F2-P1-Bl-Bl-B1-Bl-B1-B1-B1 
(NC Ac 1107 x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC AC 1107 x Chico) F 2 - p 2 - ~ l - B l - B l - B l - B l - B - B 3  
(NC AC 2748 x Robut 33-1)~2-~6-~1-~1-Bl-Bl-B2-B1-B1 
(NC ac 2748 X R0but 33-1)LF2-B1-B1-~1-~1-~2-~1-~1-~2 
(NC AC 2748 X R0but 33-11 L F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(Rebut 33-1 X H 13)F2-P1-B1-B1-Bl-B1-~1-~1-~1 
(Robut 33-1 X NC AC 31o)P2-Pl-B1-B1-~1-~1-~1-~1-~1 
(Rebut 33-1 X NC AC 316)P2-Pl-Bl-Bl-Bl-B1-~1-~1-~1 
(Rebut 33-1 X NC AC 2821)F2-P1-Bl-B1-Bl-B1-~1-~1-~1 
(Rebut 33-1 X NC AC 2821)P2-Pl-Bl-B1-~1-~1-~1-~1-~2 
(Shulamith x Chico) EF2-Pl-Bl-Bl-B2-B2-Bl-Bl-B1 
(Shulamith x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(SM 5 X R0but 33-1)F2-P3-Bl-B1-Bl-Bl-Bl-Bl-B2 
(SM 5 x Rebut 33-1)F2-P3-B1-Bl-Bl-Bl-Bl-Bl-B3 
(SH 5 X Rebut 33-1)P2-P5-Bl-Bl-EBl-B2-Bl-Bl-B1 
(SM 5 x Rebut 33-l)F2-P5-Bl-Bl-EBl-B2-Bl-Bl-B2 
(TMV 4 x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - B ~ - E B ~ - B ~ - B ~ - B ~  
(TMV 4 x Chico)F2-P2-Bl-Bl-Bl-EB2-Bl-Bl-B2 
(TMV 4 x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - E B ~ - L B ~ - B ~ - B ~ - B ~  
(TMV 7 x Rebut 33-1)F2-P5-Bl-Bl-EBI-B2-Bl-Bl-B1 
(TMV 10 x Rebut 33-1)F2-Pl-Bl-Bl-Bl-Bl-Bl-B1-B1 
(TMV 10 x Rebut 33-l)F2-Pl-Bl-Bl-Bl-Bl-Bl-B1-B3(Red) 
(TMV 10 x Rebut 33-1)F2-Pl-Bl-Bl-Bl-B1-Bl-Bl-B4 
(TMV 10 x Rebut 33-21 ~2-~1-~1-Bl-Bl-Bl-Bl-B1-B3 (TAN) 
(TMV 10 x c ~ ~ c o ) F ~ - P ~ - B ~ - B ~ - E B ~ - B ~ - B ~ - B ~ - B ~  
(2-5 x Rebut 33-1)~2-~6-~l-Bl-Bl-Bl-B1-B1-B1 
(2-5 x Rebut 33-1) ~ 2 - ~ 9 - ~ 1 - ~ 1 - ~ 1 - ~ 1 - ~ 1 - B 1 - B 2  
(2-5 x Rebut 33-1) ~2-~11-~1-~1-Bl-Bl-Bl-B1-B1 
(2-5 x Rebut 33-1)~2-~2-~1-~1-~1-B1-Bl-B1-Bl 
(2-5 x Rebut 33-1) ~2-~13-~1-~1-~1-B2-B1-B1-B1 
(2-5 x Rebut 33-1)~2-~1-~1-~1-~1-~2-B1-B1-B1 
(Ah 330 x 91176)EF2-Bl-Bl-B1 
(75-24 X C ~ ~ C O ) F ~ - B ~ - E B ~ - B ~ - B ~ - B ~  
(TMV 7 X C ~ ~ C O ) P ~ - P ~ - B ~ - B ~ - E B ~ - B ~ - B ~ - B ~ - B ~  
(72-R X C ~ ~ C O ) F ~ - P ~ - B ~ - N ~ B ~ - B ~ - B ~ - B ~ - B ~  
(Dh 3-20 X C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - E B ~ - B ~ E - B ~ - B ~ - B ~  
(Argentine X C ~ ~ C O ) F ~ E - B ~ - B ~ - B ~ - E B ~ - B ~ E - B ~ - B ~ - B ~  
(JH 89 x C ~ ~ C O ) F ~ - B ~ - B ~ - N ~ B ~ - B ~ - B ~ - B ~ - B ~  
(Manfredi x C ~ ~ C O ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(TMV 7 x chic01 F 2 - P S - B ~ - B ~ - B ~ - B ~ ~ B ~  
(75-24 x Chico)FZ-EB2-B2-Bl-B2-B1 
(75-24 x Chico)F2-EB2-Bl-Bl-B4-B1 
(NC Ac 2748 x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - E B ~ - B ~ - B ~ - B ~ - B ~  
(NC Ac 2748 x C ~ ~ C O ) F ~ - P ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
(NC Ac 2748 x c ~ ~ c o ) F ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~ - B ~  
15. 91176 
16, Chico 




REACTION OF 40 GROUNDNUT GENOTYPES TO CERCOSPORA BRACBIDICOLA 
1-PERCENTAGE DEFDLIATlDN 
............................................................................ 
Percent defoliation at : 
S. No. Genotype ........................ --------- - - - -- - - - - - - - - 
6 0 d a ~ 6  75days 90days 105days 120days 
......................................................... -------------- 
1. Rebut 33-1 25.92 57.42 80.48 100.00 100.00 
2. Malimba 23.26 61.76 79.76 100.00 100.00 
3. Chalimbana 27.04 55.90 75.42 87.96 87.86 
4. TMV 2 18.20 57.82 86.84 100.00 100.00 
5. C.No.45-23 4.86 36.72 51.16 65.98 87.62 
6. R M P 9 1  24.20 63.84 77.36 92.16 94.18 
7. RMP 12 16.12 58.94 74.72 89.38 96.28 
8. R M P 8 9  19.58 63.90 77.62 90.38 96 -16 
9. NC A c  17142 17.66 52.22 63.62 74.96 90.42 
10. PI 162859 6.16 47.22 61.58 78.08 90.98 
11. PI 215696 21.72 49.36 59.60 65.64 e5.02 
12. PI275750 20.98 44.80 63.22 73.26 89.48 
13. PI 259747 24.76 46.96 61.98 75.04 87.94 
14. PI 298115 32.45 60.86 86.14 100.00 95.64 
15. PI 314817 18.94 54.22 62.30 100.00 100.00 
16. PI 341879 19.10 44.28 70.18 85.86 89.56 
17. PI350680 16.92 40.82 70.46 81.88 87.48 
18. PI 381622 23.20 44.44 63.76 83.08 95.70 
19. NC A c  17135 8.44 37.52 51.02 68.46 86.88 
20. NC A c  17133-RF 8.18 32.98 44.54 55.68 83.06 
21. NC A c  17132 12.72 32.22 45.68 56.34 84.56 
22. NC A c  17129 9.14 32.92 47.06 64.62 88.20 
23. NC AC 17090 10.28 44.64 76.22 100.00 97.40 
24. NC 3033 18.34 55.14 83.06 100.00 87.84 
25. Krap.St.16 0.00 28.96 50.70 84.38 95.04 
26. PI 414331 3.52 34.88 62.62 89.40 96.32 
27. PI 414332 18.08 56.34 76.96 100.00 100.00 
28. PI 407454 1.02 40.60 63.30 86.24 96.60 
29. PI 405132 8.64 35.78 66.70 82.94 91.58 
30. PI 393646 1.06 34.90 57.22 77.46 100.00 
31. PI 393643 13.42 36.58 59.96 87.72 100.00 
32. PI 393641 1.50' 38.58 53.42 67.24 93.28 
33. PI 270806 24.66 46.06 64.14 79.88 87.40 
34. PI 393531 2.44 37.16 56-54 70.94 90.80 
35. PI 393527-8 11.06 44.18 62.86 80.12 100.00 
36. PI 393526 13.32 49.00 66.92 80.28 88.72 
37. PI 393517 3.78 43-60 78.06 100.00 100.00 
38. PI 393516 5.36 29-82 36.20 44.76 77.48 
39. PI 390593 11.62 44.82 61.64 72.46 87.44 
4 0 .  EC 76446(292) 16.88 h5*00 62.68 80.78 90.18 
...................................................................... 
2.79 3-07 2.62 2.00 1.59 S.E.OP MEAN 
43.48 14.95 8.90 5.44 5.85 cv ( 0 )  ---__-------.------ 
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YI - IY- 
...................................................................... 
Percent leaf area damag at : 
...................... ----------- - - - - - --- -- - -- - 
S.No. Genotype 
60days 75days 90days 105days 120days 
...................................................................... 
1. Rebut 33-1 1-00 17.02 15.90 0.00 0.00 
2. Malimba 13.32 24.60 16.30 0.00 0.00 
3. Chalimbana 3.98 12.40 14.46 12.26 23.18 
4. TMV 2 5.78 21.40 16.62 0.00 0.00 
5. C.No.45-23 3.86 15.88 19.12 21.12 12.38 
6. RMP 91 1.90 11.10 12.20 3.90 6.50 
7.  RMP 12 1.22 12.18 12.88 7.12 2.58 
8. RMP 89 1.20 9.20 11.58 7.84 6.04 
9. NC AC 17142 8.20 16.54 15.82 10.28 5.62 
10. PI 162859 3.18 11.12 12.48 11.10 8.92 
11. PI 215696 4.38 9.64 13.42 11.60 9.72 
12. PI 275750 7.54 14.16 13.72 16.96 7.16 
13. PI 259747 6.66 13.70 13.16 17.06 7.10 
14. PI 298115 7.58 18.34 16.42 0.00 6.52 
15. PI 314817 9.82 20.16 20.08 0.00 0.00 
16. PI 341879 5.34 15.36 18.96 19.70 18.40 
17. PI 350680 5.60 12.30 10.72 26.68 17.24 
18. PI 381622 2.96 10.24 15.54 20.52 7.60 
19. NC A c  17135 1.06 9.80 20.94 19.90 27.28 
20. NC AC 17133-RF 0.94 8.66 15.98 17.34 28.66 
21. NC A c  17132 1.62 11.18 13.36 13.46 18.74 
22. NC A c  17129 3.54 10.66 15.32 15.34 14 -64 
23. NC Ac 17090 4.32 19.70 24.10 0.00 2.06 
24. NC 3033 2.34 10.56 10.20 0.00 9.02 
25. Krap.St.16 1.32 8.94 14.74 18.76 11.42 
26. PI 414331 0.74 10.84 16.24 20.12 6.68 
27. PI 414332 3.04 14.64 15.72 0.00 0.00 
28. PI 407454 2.52 16.14 17.74 29.02 6.90 
29. PI 405132 0.74 12.82 16.20 26.88 9.66 
30. PI 393646 2.14 15.10 16.24 19.16 0.00 
31. PI 9393643 3.32 13.68 14.72 14.34 0.00 
32. PI 393641 2.54 18.78 16.56 13.54 5.88 
33. PI 270806 4.52 12.16 13.22 12.96 8.80 
34. PI 393531 2.56 12.46 18.80 22.88 12.46 
35. PI 393527-8 1.76 8.10 11.68 15.72 - 0.09 
36. PI 393526 4.50 13.40 15.80 18.54 11.76 
37. PI393517 4.44 19.16 13.70 0.00 0 .OO 
38. PI 393516 3.50 10.26 12.66 12.80 18.64 
39. PI 390593 2.50 11.74 12.32 13.50 19.64 
40. EC 76446(292) 3.94 12.34 35.28 34.68 29.28 
...................................................................... 
S.E.OF MEAN 0.93 2.10 1.55 1.50 2.79 
CV ( 0 )  50.86 34.12 21.88 36.13 48.65 
________________C__--------------------------------------------------- 
3 . i l u c a m m  ILEULaRwmLEBE 
.---------------------------------------------------------------------- 
Percent green leaf retained at : 
.............................................. 
~.NO. Genotype 
60days 75days 90days 105days 120days 
...................................................................... 
1. ROBUT 33-1 69.02 35.15 16.55 0.00 0.00 
2. Malimba 66.66 28.81 17.03 0.00 0.00 
3. Chalimbana 70.11 38,65 20.91 10.67 9.39 
4. TMV 2 77.08 33.25 10.92 0.00 0.00 
5. C.NO.45-23 91.45 53.28 39.48 26.85 10.83 
6. RMP 91 74.35 32.23 19.86 7.46 5.34 
7. RMP 12 82.86 36.19 22.00 9.79 3.57 
8. R M P 8 9  79.42 32.61 19.72 8.87 3.57 
9. NC AC 17142 75.57 39.79 30.74 22.40 9.04 
10. PI 162859 90.88 46.82 33.66 19.42 8.19 
11. PI 215696 74.91 45.71 34.98 30.48 13.43 
12. PI 275750 73.16 47.66 31.78 22.20 9.80 
13. PI 259747 70.30 45.59 32.97 20.68 11.10 
14. PI 298115 62.87 32.22 11.28 0.00 3.84 
15. PI 314817 73.26 36.66 14.12 0.00 0 .OO 
16. PI 341879 76.59 47.15 24.11 11.08 8.44 
17. PI350680 78.42 51.69 26.36 13.42 10.29 
18. PI 381622 74.52 49.81 30.47 13.35 3.90 
19. NC Ac 17135 90.58 56.40 38.69 25.42 9.53 
20. NC Ac 17133-RF 90.95 61.14 46.56 36.55 11.91 
21. NC Ac 17132 85.89 60.23 47.03 37.73 12.56 
22. NC Ac 17129 87.66 59.88 42.77 29.90 10.14 
23. NC Ac 17090 58.78 44.50 17.84 0.00 2.47 
24. NC 3033 79.78 40.13 15.20 0.00 11.03 
25. Krap.St.16 98.68 64.68 41.99 12.7 2 4.36 
26. PI 414331 95.76 57.93 30.97 8.38 3.36 
27. PI 414332 79.48 37.53 19.46 0.00 0.00 
28. PI 407454 96.48 49.60 30.21 9.71 3.01 
29. PI 405132 90.68 56.00 27.94 12.49 7.62 
30. PI 393646 96.82 55.14 35.81 18.26 0.00 
31. PI 393643 83.72 54.90 34.25 10.60 0.00 
32. PI 393641 96.00 50.05 38.94 28.31 6.26 
33. PI 270806 71.93 47.44 31.05 17.28 11.59 
34. PI 393531 95.06 55.04 35.10 21.45 8.05 
35. PI 393527-B 87.39 51.20 32.78 16.68 0.00 
36. PI 393526 82.88 44.30 27.87 16.07 . 9.89 
37. PI 393517 91.90 45.55 18.92 0.00 0.00 
38. PI 393516 91.38 62.97 55.71 48.14 18.38 
39. PI 390593 86.10 48.73 33.63 23.88 10.16 
40. EC 76446 (292) 79.87 48.05 24.16 12.61 6.88 
...................................................................... 
S.E.OF MEAN 2.90 2.84 2.23 1.72 1.37 






SCREENING OF GROUNDNUT GERMPLASM FOR RESISTANCE 
TO ROSETTE AT CBITEDZE AGRICULTURAL RESEARCH 
STATION, LILONGWE, MALAWI - 1 9 8 2 / 8 3 .  
D i s e a s e  R e a c t i o n  
Genotype Rosette E a r l y  l e a f s p o t  
i n c i d e n c e  
( $ 1  D e f o l i a t i o n  S c o r e  
( % )  
---------------------------------------------------------------- 
Makulu Red 
G e o r g i a  Bunch 
207-3-4-24 
33227 
U/A 26B 736  
RRI/12 
M 28 
Mani P i n t a r  
Starr  
AM 1 
MJ 3 7 4 ( ? )  
M 11 
Chimbwila L17 





















N/A 37 Virginia 
Bunch 










M 1 9  
C 9 
S in f  ala l o c a l  
M 18 
Bambay 48-35-2 






AM 22 Var i e ty78  
A 319 
S / A  1 A  B 4  Arbon 
PR-64B 
1 2 4 , 6 8 1  
Chimbwila L 1 1  
B 2 2 2 / W l / l / B l / l  
M 20 
M 1 6  
C 10 
Schwartz  2 1  
M 1 2  









( 4 4 6 3 4 6 )  
M 5 





S/A 7 Zonde 
Kupwato 
Bambay 4 8-1 5A 
M 1 5  
Kadjani  61  
Offtype No.21 
( 4 / A  2 2 )  
E a r l y  Runner 






Kading B a t a v i a  
M 3 
DL/60/1520 (DZ7B) 




N/A 1 Bambay 
Mahogany 










PR 658  
U/A 36s 726 
AM 5 
NH 73 /74 /2  ( 3 )  
T/A 1 Kul inde  
PI 337404 
A 1366  
Bambay 48-34 




Virgin ia  Bunch 
Large 
U/A 39 Kapwato 
U/A 7B 353 
Chambwila L16 









A65 Ganda j ika 
C 19 
Mwiternde As ir iya  
U/A 10B 721 
Gambia spreading 
U/A 31 S718 
Nsaru Local 
Common White 
U/A 285 178 
N/A Virginia Bunch 








U/A 37s 731 
U/A Teno Bunch 
Kalisele Local 









U/A 17B 724 
U/A 20B 728 
Variety 68 






























































Chalimbana ( 2 )  



















































SCREENING OF INTERSPECIFIC HYBRID DERIVATIVES FOR 
RESISTANCE TO ROSETTE VIRUS DISEASE AT THE CHITEDZE 
AGRICULTURAL RESEARCH STATION, LILONGWE, MALAWI, 
DURING THE 1982-83 SEASON. 
- - - - - - --- -- - -  
Line  Genotype Rosette 
NO. incidence ( %  
.................................... 
1 7 0 3 100 
2 705 10 0 
3 707 100 
4 7 0 8 100 
5 709 100 
6 710 10 0 
7 711 100 
8 7 12 10 0 
9 713 100 
10 716 100 
11 717 100 
12 718 100 
13 720 100 
14 7 2 2 100 
15 723 100 
16 724 100 
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